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COMING THROUGH-— 


with first class fabrication on a new refinery product of orig- 
inal design and special use is all in our day’s work. 

This special egg-shaped Crude Oil Still is shown loaded for 
shipment to the Rio-Bravo Oil Company of Houston, Texas. 
When installed, the large circular flue opening for the fire will 


be nearest to the ground. Have you our figures on your job? 
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Supplying 12,000,000 Motor Vehicles 
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GENERAL AMERICAN TANK CAR CORPORATION 


SAN FRANCISCO 
311 California Street 
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Automobile registrations for 1923 
show an average increase of 17%, indi- 
cating that gasoline will have to be 
supplied this year to that many cars, 
of one kind or another. While con- 
servative authorities forecast all gaso- 
line consumption at 6,000,000,000 gal- 
lons. 

The power-value of this veritable 
lake of oil was greatly increased when 
industrial science finally accomplished 
the difficult task of hauling Natural 
Gasoline in tank cars, safely and eco- 
nomically. 

And the high efficiency of the mod- 
ern automotive vehicle would be ap- 
preciably lower were it not for the 
specially insulated tank car for ship- 
ping Natural Gasoline. 

So that the service rendered to trans- 
portation by General American en- 
gineers, when they originated the 
“thermos bottle” type of insulation, is 
felt on both the railroad and the high- 
way. 

General American engineers devel- 
oped and were the first to build the 
above type. The vast majority of in- 


CHICAGO 
111 West Monroe Street 








SKELIY ONL TOMPANY 
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sulated tank cars in use today are 
“GATS,” 

The development of a tank car that 
will transport this hazardous and vola- 
tile liquid gas through varying climates 
with an inside temperature variation of 
less than 3 degrees is an engineering 
triumph that deserves to be ranked 
with the invention of the cotton gin, 
and illustrates the nature of an indus- 
trial ideal, which has steadily con- 
tributed for two decades to the faster, 
safer and cheaper transportation of all 
liquid commodities. 


Leasing Department 


A fleet of over 12,000 Tank Cars 
directed by a highly trained Traffic 
Department is at the disposal of those 
who ship petroleum, its numerous by- 
products, or any other liquid come 
modity. 

Whether your particular case in- 
volves designing, building, repairing 
or leasing, a representative of “GATX” 
service is prepared to call on you at 
any time with suggestions for a satis= 
factory solution of your problem. 


Tell them where you saw the ad 
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Cooper 80 B. H. P. Gas Engines 


On Vacuum Service 


The two 80 H. P. engines pictured above, together with four 160 H. P. 
Cooper engines of the same type, pumped continuously for a month before 
the desired vacuum was reached. Even now, if one engine is stopped, sev- 
cral hours are required to again reach the required vacuum. It is evident 
that a shut-down from any cause under such conditions is very costly. At 
the same time, fuel economy is necessary. 





The United Fuel Gas Company, of Charleston, West Virginia, bought their 
seventieth Cooper gas engine for this station. They knew from their own 
experience, which began in 1914, just what they could expect from Cooper 
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engines and compressors. 


Cooper Gas Engines are all of the four-cycle type 
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Buchanan Chosen President of Gasoline Men 


Tulsa gathering carried out constructive pro- 
gram—Several new developments brought out 


Tulsa, Okla— Getting a vood start 
from the jump and carrying out to the 
final lap a most constructive program, 
made the second annual get-together of 
the Association of Natural Gasoline 
Manufacturers a success in every detail. 
Representatives of this branch of the 
petroleum industry gathered with defi- 
nite purpose in mind and actual results 
were accomplished. The meeting was 
held here during the last week of April, 
beginning on the 24th and_ closing 
April a. 

Buchanan President 

D. E. Buchanan, sales manager of the 
Chestnut and Smith Corporation, was 
chosen to carry on the work of the 
association during the coming year 
from the president's chair. He _ suc- 
ceeds W. M. Welsh, vice president of 
the Tidal Refining Company, who led 
the association through the first two 
years of its existence. Mr. Buchanan 
acted in the position of vice president 
during the past year. 

Other officers selected for the year 
were C. C. Herndon, vice president and 
general council of the Skelly Oil Com- 
pany, vice president, and O. W. Crick, 
with the Highway Oil Refining Com- 
pany, was re-elected treasurer. At a 
later meeting of the executive commit- 
tee A. V. Bourque was again made sec- 





Officers of the Association of Natural Gasoline Manufacturers. 
Ww 


retary of the association. Mr. Bourque 
has been with the organization since its 
inception in 1921. 

It is understood that due to pressing 
business Mr. Herndon will be unable to 
serve as vice president and that this of- 
fice will be filled later. 

All retiring members of the execu- 
tive committee were re-elected by the 
convention and two additions made 
with the joining of two more concerns. 
The executive committee is now com- 
prised of all officers of the association 
together with the following: W. E. 
Burk, secretary of the Highway Oil 
Refining Corporation; B. E. Bush, pres- 
ident of the Diamond Refining Com- 
pany of Kansas City; C. W. Mullalley, 
manager of the gasoline department of 
the Arkansas Natural Gas Company of 
Shreveport; O. L. Cordell, sales man- 
ager of the Waite Phillips Company, 
Tulsa; €. R. Burke, manager of the 
Oklahoma Eastern Oil Company, 
Tulsa; A. J. Schlosser, nyanager of the 
gasoline department of the Barnsdall 
Oil Company, Tulsa; F. L.. Chase, man- 
ager of operations for the Lone Star 
Gas Company, Dallas; Embey Kaye, 
superintendent of the gasoline depart- 
ment of the Skelly Oil Company, Tulsa; 
H. R. Johnson, treasurer of the Akin 
Gasoline Company, Tulsa, and C. M. 
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Left to right, 


A. V. Bourque, 


Lamson, Western refinery manager of 
the Pure Oil Company, Tulsa. 


Great Future 

After the usual greeting the conven- 
tion opened on Tuesday morning with 
two comprehensive papers. substanti- 
ating statements of the association of 
the tremendous possibilities of the in- 
dustry. R. E. Beckley, general super- 
intendent of the Pacific Gasoline Com- 
pany of Los Angeles, read a paper on 
the development of the gasoline man- 
ufacturing business in that part of the 
country and also told of the room yet 
for expansion in his state. 

D. C. K. Francis, vice president of 
the Producers and Refiners Corpora- 
tion of Denver and Chicago, related the 
activity of the natural gasoline busi- 
ness in the Mountain States district. 

In the afternoon “Natural Gasoline 
Production Methods” was the title of a 
paper read and illustrated by lantern 
slides by J. A. Rafferty, general man- 
ager of the Carbide and Carbon Chem- 
icals Corporation of New York. F. D. 
Harger, with the ©. J. Tagliabue Man- 
ufacturing company, explained a new 
recording device recently made by his 
company for use in determining the 
percentage of air in a line and 
which automatically separates the air 


gas 
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D. E. Buchanan, 


secretary; president ; 


. M. Welsh, retiring president, and O. W. Crick, treasurer. 
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Copper Dish and “‘Doctor’’ Tests Not So Good 


Present way of determining corrosive elements in gas- 
oline can be greatly improved; other methods suggested 


It is believed by the writers that the 
specifications for motor gasoline, par- 
ticularly the tests for corrosive and 
gumming constituents should more 
nearly approach the conditions under 
which gasoline is used in motors than 
is the case at present. 

In this article the writers propose a 
substitute for the present corrosion and 
gumming tests. 

While at present a wide variety of 
tests are in more or less general use, 
it is very well known, if not admitted, 
that we still lack a short, but compre- 
hensive method of satisfactorily deter- 
mining the true value of a motor fuel, 
and in particular gasoline. A good deal 
may be said for the recommendations 
of the Bureau of Mines, which com- 
prise a distillation test, a corrosion 
test (generally with a copper dish), 
and the so-called “doctor test”; yet 
there seems to exist a universal opin- 
ion, if not  well-voiced, that these 
methods at present in vogue for the 
proximate analysis of motor spirits are 
not fully satisfactory for the testing of 
such mixed fuels as appear on the ma 
ket today. Furthermore, it has been the 
experience of the writers that many 
commercial products have been te- 
jected on the basis of the above-men- 
tioned tests which would serve the re- 
quirements at least equally as well as 
some of the products which meet the 
demands of the tests. 

Little, if anything, can be said in 
criticism of the fractional distillation 
test, unless, perhaps, that the test is 
often considered to be so simple that 
proper care is not exercised in em- 
ploying it. 

The corrosion test as generally used 


By J. V. Meigs and E. J. Ford 











| Mr. Meigs is head of the 
chemical research depart- 
| ment of Boston College, and 
| Mr. Ford is also connected 
with that department. .Mr. 
Meigs is co-author with Mr. | 
| Ellis, of “Gasoline and Other | 
| Motor Fuels.” Both men are 
| recognized as authorities in 
| the chemical world.—Editor. 


























is only roughly qualitative, and yet con- 
siderable importance has been attached 
to it. It consists in heating the sam- 
ple of gasoline over the steam bath 
with a strip of clean copper foil, or in 
a copper dish, and comparing the re- 
sult of the test with a blank. The 
writers have found the test to be at 
times unsatisfactory, or at least incon- 
clusive, and with the idea of improving 
this condition, they are now conduct- 
ing a series of preliminary experiments 
the results of which are described else- 
where in this paper. 
Much Confusion 

There seems to be confusion in some 
instances as regards distinguishing be- 
tween “gumming” and corrosion. That 
is, if a sample of gasoline is evoporated 
in a copper dish, there may be a black 
residue of asphaltic or gummy matter, 
without any actual corrosion. Corro- 
sion signifies that a metal has com- 
bined with certain chemical elements 





from the vas and discharges it before 
the gas enters the compressor. 


Stabilizing Process 

Mr. Rafferty presented to the mem- 
bers a new process, a recent product of 
his laboratories, known as the stabiliz- 
ing process. The new process was de- 
veloped for the purpose of providing a 
clean fractionation between wild and 
more stable constituents of liquefiable 
portions of natural gas. 

Considerable interest was manifest in 
this paper and at the close a careful 
questioning was made of Dr. H. E 
Thompson, technologist of the corpor- 
ation. It was claimed by the company 
that losses from weathering could be 
practically eliminated and a_conse- 
quently large increased yield obtained 
from any plant using the method. 

\ detail article on this process will 
appear in an early issue of the Refiner 
and Natural Gasoline Manufacturer. 

Tuesday evening R. L. Welsh, gen 
eral secretary of the American VPetro- 
leum Institute made a talk on the La 
Follette report. 

The business session of the associa- 
tion Wednesday morning was followed 
by a brief address by Melville C. Hill, 


secretary of the American Oil Men's 
\ssociation. 

In the afternoon Colonel George A. 
Burrell, one of the inventors of the 
charcoal process, read a paper on this 
method of gasoline manufacture and 
told of the success with which the 
process had met in the fields of West 
Virginia. 

Colonel B. W. Dunn, chief inspector 
of the Bureau of Explosives, made a 
short talk on the work of that body 
with the result that much closer rela- 
tionship was made between the two or- 
ganizations. 

l.. V. Nichols, president of the Na- 
tional Petroleum Marketers Associa- 
tion, spoke at the final session of the 
convention on the attitude of his organ- 
ization. 

Plant Inspection 

The business of the gathering offi- 
cially came to a close Wednesday night 
with the annual banquet at the Tulsa 
Hotel. On Thursday a plant inspec- 
tion trip was made to a number of 
plants in the Osage reservation, which 
revealed a number of new features in 
the gasoline manufacturing business. 

The meeting all in all was one of the 
best attended and most constructive yet 
held in the petroleum industry. 


or compounds. That portion of the 
metal which has combined is, for prac- 
tical purposes, permanently changed or 
destroyed. But a black residue in the 
copper dish after evaporation does not 
at all prove that the sample of gasoline 
contains corrosive constituents which 
might corrode the carburetor or valves. 
Such a black residue may consist en- 
tirely of gummy or asphaltic materials 
soluble in ether, or benzine, or a mix- 
ture of the two, and oftentimes soluble 
in the gasoline itself, and thus may be 
separated from the metal with which 
it comes in contact. 

The writers know of instances where 
jobbers have rejected lots or have com- 
plained about the quality of gasoline 
bought under navy specifications be- 
cause a sample of it gave a black resi- 
due on evaporation in a copper dish. 
This was considered to be evidence of 
the presence of corrosive constituents, 
whereas, on further examination such 
a black residue was found to consti- 
tute not real corrosion, but merely an 
ether—or benzene—soluble gum. — 

Whether this difficulty arises from 
a lack of clarity in the navy specifi- 
cations or a lack of complete under- 
standing of the same may be a debated 
question. ’ 

It is, however, urged, or at least 
recommended that in carrying out the 
corrosion test the residue be treated 
with ether or benzene, to dissolve and 
separate the asphaltic matter and thus 
determine more exactly the presence or 
absence of real corrosion. 

Moreover, the conditions under 
which the corrosion test are carried 
out, that is, by evaporating a sample of 
gasoline on a boiling water bath in a 
copper dish, are not truly representa- 
tive of the conditions under which gas- 
oline is employed in a motor. 

It is true that carburetors contain 
metals of which copper is representa- 
tive, but the gasoline in a carburetor 
is not generally heated to the extent 
that it is in the corrosion test. As 
is well known, copper has a catalytic 
effect, in the conversion of unsaturated 
hydrocarbons into asphalt in the pres- 
ence of air, at elevated temperatures. 

Method Unfair 

It seems to the authors that the 
evaporation of gasoline in contact with 
a hot copper surface is too severe a 
test to be applied, with fairness to the 
refiner Even thongh the residue be 
entirely asphaltic and non-corrosive in 
nature, yet it becomes »aked on to the 
copper surface in an oxidized form and 
is often difficultly soluble in benzene 
and ether, and may thus be construed 
as corrosive in nature. 

It is true that gasoline, in the form 
of a mist or vapor, comes in contact 
with the hot surfaces of piston heads, 
cylinder walls and valves, but these 
parts are ordinarily made of steel, 
which has essentially a different chem- 
cal action than copper. 

Recommend Improvement 

The writers recommend as an im- 
provement over the copper dish test, 
evaporating the gasoline in a_ glass 
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dish containing a granulated metal, or 
metal turnings. They have found that 
asphaltic residues are more easily dis- 
solved from the metal in the form of 
turnings or grains, than is the case 
with the copper dish; and that several 
kinds of metals may thus be conven- 
iently employed. 

For reasons described below, metal- 
lic bismuth seems to give rapid and 
conclusive results. 

The litharge test, or as it is locally 
known, the “doctor” test seems to 
merit the same criticism accorded the 
copper dish test, although to a less 
degree. The writers have found it to 
fail to indicate the presence of unde- 
sirable constituents in a poor sample 
of gas, and in many cases it gives a 
positve or doubtful test with samples 
which are fit. for consumption. 

While this criticism may appear radi- 
cal, it is not directed at the inherent 
values of the test themselves, but at 
the purposes which they are intended 
to serve. In view of the rather scanty 
knowledge of the nature of the chem- 
ical compounds which appear as impu- 


The real need, apparently, is a series 
of rapid and satisfactory tests which 
will indicate the characteristics of a 
motor fuel other than those deter- 
mined by a fractional distillation, such 
as corrosive constituents, unsaturated 
hydrocarbons, gum-forming constitu- 
ents, and ill-smelling compounds. The 
writers are now conducting prelimi- 
nary work to this end. 

Tests were made on four samples of 
commercial gasoline under litigation. 
In all cases a negative blank was run 
with Baker’s Petroleum Ether and a 
positive control with a sample of very 
“sour” first-run naphtha distillate. All 
four samples gave a straight distilla- 
tion-curve with an average low boiling 
point of 57° C., and a dry point of 215° 
C. The samples were tested by the 
standard copper dish test evaporating 
on the water bath. Further tests were 
made in a similar manner using a glass 
evaporating dish and a reagent consist- 
ing of portions of 60-mesh cadmium, 
tin, antimony, and bismuth, and finally 
a film of metallic mercury. The re- 
sults were tabulated as follows: 


Sample Copper Dish Cadmium Tin Antimony — Bismuth Mercury 
B 1141 . Very positive - Positive .. Positive ..-Positive . ...Very Pos.....Neg. 
1122 . .... Very positive less Negative . Negative . ..SIl. Positive .Pos. erer 

than B 1141 
Lr 33 ......Slightly positive. Negative . Negative .-Negative . ..SI. Pos. ....Neg. 
Ay 44. .... Very slightly Negative . Negative . Negative Very SI. Pos..Neg 
positive 
Baker’s 
Petroleum 
Ether . ... Negative . ..... Negative . Negative . Negative . . Neg. eens 

First-run 

Distillate Very positive . Positive . Positive os Moeitiwe . .. Mem. . cccece Pos. 


rities in refinery products, it would 
seem to be advantageous to. create 
tests which would be more indicative 
of the actual behavior of a fuel under 
operating conditions. Undoubtedly the 
fractional distillation test determines, 
in some degree at least, such proper- 
ties as those which lend facility in 
starting in cold weather, flexibility, 
smooth running at various. speeds, 
power development as a function of 
fuel consumed, ete. But the following 
observations are also important: 

(a) Yield of smoke in the exhaust. 

(b) Carbon deposit in combustion 
chambers. 


(c) Action of fuel on cylinders, 
valve seats, etc. 

Engine tests to determine fuel char- 
acteristics and efficiency are usually 
highly satisfactory, provided they are 
comparative. Thus a fuel which gives 
excellent results in a particular en- 
gine may fall far below when used in 
a different type of engine, or, on the 
other hand, may give even better re- 
sults. But at best engine tests are 
considered impractical, not only be- 
cause of the time factor involved, but 
also because satisfactory comparative 
tests require considerable experience 
on the part of the observer. 


Metallic bismuth excelled copper in 
furnishing an indicative test, and the 
other metals, under the conditions of 
the experiments, were less satisfactory 
irrespective of the values of their re- 
duction potentials. Considerable diffi- 
culty was experienced in confirming 
the presence of truly corrosive constit- 
uents with copper. Any residue of as- 
phalt adhered so firmly to the dish that 
petroleum cther failed to extract it 
satisfactorily. Any residue adhering 
to metallic bismuth was readily re- 
moved by washing once or twice with 
petroleum ether and decanting. The 
residual bismuth in positive tests had a 
characteristic gun metal color of a 
marked degree of intensity. 

Preliminary tests have also’ been 
made in which freshly precipitated 
white sulphur has been used in place 
of the yellow sulphur commonly used 
in the “doctor” test. Results were 
comparative and merit further investi- 
gation. The use of an alkaline solution 
of sodium stannite also gave compara- 
tive results. Samples of motor yaso- 
line were shaken with bismuth subni- 
trate powder and the blackening of the 
precipitate seemed to indicate in a 
promising way the relative values of 


the samples. No attempt has yet been 
made to develop the possibilities of 
these tests. The aim has been to ac- 
cumulate data compatible with the pro- 
posed requirements, and make these 
the subject of further investigation. 

The writers have been using an alde- 
hyde test in examining test samples as 
described above. When a few cubic 
centimeters of the gasoline are added 
to an ammoniacal solution of silver ni- 
trate, an aldehydic or.some other active 
reducing constituent deposits a metallic 
mirror of silver on the walls of the test 
tube, especially upon warming in the 
water bath. 


Ag:O+C:H,O—Ag--C.H,0O: 


Sample B 1141 gave a very  pro- 
nounced deposition of metallic silver, 
and the other samples deposited mir- 
rors of degrees of intensity propor- 
tionate to the indications given by the 
copper and bismuth series. 

It is indeed unfortunate that so little 
is known of the chemical composition 
of those minor constituents of gasoline 
distillates which offer so much trouble 
to the refiner. Ethylenic hydrocarbons, 
if present, may be hexylene, CsHx (b. p. 
68°); heptylenes, C;Hu (b. p. 98°); 
octylenes, C.His (b. p. 124°); nonylene, 
C.His (b. p. 153°), and substitution 
products. The composition of the pos- 
sible sulphur constituents is even less 
certain. Several compounds have been 
isolated and identified and it is proba- 
ble that they are cyclic compounds 
containing one atom of sulphur per 
molecule. These compounds do not 
contain the ethylenic double bond, but 
more probably resemble the napthenes. 
From their chemical -behavior these 
compounds form rings with a nucleus 
consisting of a methylene and a sul- 
phur ring. Thus heptathiophane may 
be 


(1) 
CH; CH:.CH — CH: 
. 4 ot 
s | CH: 
CH:—CH: 
or (2) 
CH;.CH — CH: — CH: 
S| 
CH: — CH: — CH: 
or 


(3) 
CH: — CH:— CH: 

S } CH: 
CH: — CH;— CH: 


Until more definite data is obtain- 
able relative to the properties of these 
and other ojectionable constituents of 
motor spirit, any work in the develop- 
ment of tests must be empirical. 


Chicago, Ill.—The Barnsdall Refining 
Company plans to further increase the 
capacity of its refinery at Barnsdall, 
Oklahoma and eight high pressure stills 
are to be installed. The improvement 
work is expected to be about completed 
by the middle of the summer. 

















The frontispiece shows one of the first natural gasoline plants built in Oklahoma, built by 
the Oklahoma Producing & Refining Corp. Part of the construction was from natural 
stone quarried on the plant site at Coalton in the Henryetta district. —Photo by Jack, Tulsa. 
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A Burke-Hintze Conversion Process under construction at Perry, Oklahoma 


Burke-Hintze Process Described in Detail 


Is practically a vaporizing system for increasing yield 


of gasoline or manufacture of oil-gas at 


HILE practically a vaporizing 
or conversion process which 
can be installed in refineries 
for increasing the yield of gas- 
oline, the Burke-Hintze Oil-Gas Proc- 
ess has been particularly developed 
by C. R. Burke and T. F. Hintze for 
the purpose of furnishing oil-gas at 
the lowest possible cost both for con- 
sumption in refineries and cities. 

In this connection too much cannot 
be well said in favor of the use of gas 
not only for fuel in refineries but also 
for all industrial purposes. 

\s is well known, a constant endeav- 
or is being made in the field of science 
to eliminate the use of both liquid and 
solid fuel. 

Mr. Floyd W. Parsons, Editorial Di- 
rector of the Gas Age Record has stat- 
ed that 

“The advantages of gas as a fuel are 
becoming better known each day. 
Careful tests at a western college to 
determine the relative efficiency of au- 
tomatic water heaters showed that 
when coal was used the percentage of 
heat units actually accounted for in hot 
water was 18. With kerosene it was 
37, with gasoline 40, and with manu- 
factured gas 64.” 

In the industrial field with gas a sup- 
ply of fuel is assured “that is uniform 
in quality, flexible, easily controlled 
and readily adjusted.” 

While one has constantly heard that 
there will be an oil famine and the de- 
mand for gasoline foretold the end of 
cheap distillates and residual fuel oil, 
today both production and stocks of 
petroleum are greater than ever. Oil- 
gas should take the place of fuel oil 
and producer gas in many industrial 
plants. 

There is no question at all but that 
an oil-gas process is the best and most 
economical for the production of man- 
ufactured gas where crude, distillates, 
or residual fuel oil are readily obtain- 
able at competitive prices with coal and 
coke, since those petroleum products 
are the logical materials from which to 
make gas in such localities. 


By C. R. Burke 


There is also no reason why refin- 
eries adjacent to cities cannot supply 
oil-gas for consumption, therein as 
well as for their own requirements, and 
for individual industrial enterprises 
seeking a constant supply of low cost 
fuel. 

Then the following statement (of 
Stone & Webster in one of their ad- 
vertisements offering for sale securi- 
ties of public utility companies.) 

“Instead of the constant see-saw be- 
tween supply and demand, which is 
one of the worst enemies of steady 
earnings, the public utilities know 
their daily, even hourly demand and 
their probable future demand. Raw 
materials and inventories are minor 
instead of major problems, difficulties 
with unsold stocks and deliveries are 
unheard of, and competition is rare,” 
can be applied to such refineries. 

The Burke-Hintze Oil-Gas Process 
is not the only process of this kind. 
California has many oil-gas plants. 
Knowing the situation which has dur- 
ing the writer’s life time constantly 
confronted refiners, he urges them to 
continue to investigate methods not 
only of increasing the yield of gasoline 
but also the production of oil-gas and 
its utilization. 

The Burke-Hintze process is suitable 
for operating on all heavy products of 
petroleum for the production of both 
gasoline and gas therefrom. 


Products Produced 

The products produced by the oper- 
ation of the converters are gas, gaso- 
line and either fuel oil or what may be 
termed an amorphous coke, the latter 
being either utilized in the plant, or, it 
is believed, can be formed into bri- 
quettes and sold where conditions war- 
rant. 

The process employs tubes of special 
construction in conjunction with what 
is termed a holder and operates at 
practically atmospheric pressure, thus 


low cost 


eliminating the danger attached toproc- 
esses requiring high pressures and 
heat obtained by other means than 
pressure. 

The diagrams of the Burke-Hintze 
Oil-Gas converter shown herewith are 
for explanatory purposes. 

Figure 1 shows a tubular topping or 
skimming unit to be used when “crude” 
petroleum is employed as the raw ma- 
terial in conjunction with the conver- 
sion units, to first remove the gasoline 
and naphtha, as well as kerosene if de- 
sired before the residual is processed. 

In the above case crude oil is charged 
by means of the pump No. 1 (from a 
charging tank not shown in the dia- 
gram) after passing through the heat 
exchanger, Figure D. 

The oil enters the header from which 
it is distributed through the tubes b 
in the furnace, Fig. A, where it is par- 
tially vaporized, and then the residual 
oil and vapors pass into header c, 
thence into pipe d into separating tow- 
er, Fig. B. The vapors rise through 
same, pass over into the condenser 
Fig. C., where they are condensed, and 
then into receiving tank A. The resid- 
ual oil passes through the pipe f to 
and through the heat exchanger, Fig. 
D, into a small receiving tank not 
shown on diagram. 

From this tank the residual oil is 
charged into the first unit of the con- 
version system shown in Fig. 2, by 
means of the pump, No. 3, into the 
header H-5, which has tubular connec- 
tions, (calorized tubes c, being now 
used) which are inserted within the 
void of a combustion chamber, Fig. A. 
\t points indicated by i superheated 
water may or may not be pumped by 
means of the pump No. 2, through the 
superheater, Fig. B, into the header 
H-4, and from there injected into the 
tubes c. 


Preventing Carbon 


When water is employed, due to the 
expanding action of the superheated 
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water into steam, doing so within the 
increased area of the tube located in 
a zone of heat, very effective atomiz- 
ing is evident. The water in the form 
of steam serves a two-fold purpose 


other than effective atomization. First 
it aids in preventing an accumulation 
of carbon, and, second, acts as the ve- 
hicle for transit of such carbon as may 
be precipitated. The temperature with- 
in the tubes (if the process is carried 
that far therein) is maintained suff- 
ciently high to precipitate all solid hy- 
drocarbons, they being accumulated in 
the receptacle No. 

by means of piping, No. V-5, as the oc- 
casion requires. If the temperature 
within the tubes is maintained suffi- 
ciently high to precipitate all solid hy- 
drocarbons, all other hydrocarbons are 
volatilized; these off into header 
H-1 through a vapor pipe d leading in- 
to a conical shaped container or hold- 
er, Fig. C, which may be located at 
any convenient height. This container 
serves two purposes—it permits the ex- 
pansion of the vapors and acts as a pri- 
mary condenser, the vapors not af- 
fected by primary condensation pass 
out through vapor line e, through an 
ordinary or standard condenser, Fig. D, 
the uncondensed gas, after the gaso- 
line is removed therefrom, being dis- 
tributed for consumption, and the con- 
densed (gasoline distillate) material 
passes into the receiving tank “B.” 
Fig. C, 
Vapors 


pass 


The condensate in the holder, 
is maintained at a fixed level. 
uncondensed therein pass through 
same. The condensate is drawn off 
through piping V-4 into tank Fig. EF, 
from where it is delivered through pipe 
j by means of pump No. 4, shown on 
Fig. 5 (which will be referred to in the 
following) through the discharge line 
“a” into tubes “b”. These tubes are of 
varying diameter located within the 
void of a second combustion chamber, 
Fig. A. 

As described in the first conversion 
process operation, a similar perform- 
ance is repeated, superheated water 
may or may not be permitted to be in- 
jected into these tubes along with the 
condensate from the holder, which is 


H-2 and drawn off 
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now practically free from coke or car- 
bon. 

The water is superheated in a super- 
heater, Fig. B, located within the 
breeching of the commustion chamber. 

The tubes “c” are bent in a semi- 
circular position to effect reduction in 
the length of furnace construction and 
at the same time effecting a single po- 
sition for operation. The temperature 
maintained within these tubes exceeds 
1285 degrees F., or about the disassoci- 
ation point of water (accepted at 1285 
degrees F, in an emulsion, see Water 
Gas Generation), at the zone of high- 
est temperature. 


yeey) 


The inlet diameter of tubes “ce” is 
four (4) inches and is carried as such 
into the lower end of the combustion 
chamber at which point it is increased 
to a six (6) inch diameter and carried 
tus through the zone of highest heat. 
It is at this point or within this zone 
that the higher temperature is effecied, 
and likewise the mixture of oil vapor 
and steam is permitted to expand in 
the zone of highest temperature. It is 
also at this point where, under certain 
conditions, hydrogenation, as well as 
fixation, simultaneously occur. 

The resultant vapors pass off through 
header H-3 through vapor line “d” and 
are subjected to sharp or refrigerating 
condensing in condenser Fig. D. Any 
condensate (gasolie distillate) precipi- 
tated is drawn off through piping into 
receivers, tanks E and F, the fixed or 
permanent gas goes out through pip- 
ing, not shown on diagram Fig. 3. 
into a receiver and is thence drawn by 
means of an exhauster into a scrubber 
to a holder for storage and later dis- 
tribution. 

The entire conversion is carried on 
at, what may be termed, practically at- 
mospheric pressure, as there cannot be 
greater pressure on any part of the 
system than that exerted by the liquid 
in the holder. 

While results obtained have shown 
yields of gas as high as 175 cubic feet 
per gallon of hydrocarbon oil used, 
having a B. T. U. value, by C Calorimeter 
test of 1100 B. T. U.’s per cubic foot, 


is has been figured that the average 
yield per gallon will be from 100 to 150 
cubic feet of commercial gas of a B. 
T. U. value of not less than 900 B. T. 
U.’s per cubic. foot. 

The yield of merchantable gasoline 
obtained by conversion from the orig- 
inal amount of hydrocarbon oil charged 
for that purpose to the converters 
should pay for the oil used, and, there- 
fore, the cost of the gas should be 
merely about that of the labor em- 
ployed, plus plant depreciation. 


Costs 
The estimated cost of various units 


is as follows, except land and gas 
holders: 
Cubic Feet Cost 


1,000,000 
2,000,000 


Pile p ess Saar $ 40,000.00 
60,000.00 


4,000,000 Pe re acre ee 90,060.00 
RE 6 n.p00s-d0i0s sasae 135,000.00 
EY «15 uieahnmig-damoad ale 150,000.00 
SE ce. Didoninacnesasen 200,000.00 


In plants of a capacity of 1,000,000 to 
10,000,000 cubic feet to take care of 
what is termed a daily peak load, it is 
believed that gas holders capable of 
storing fifty per cent should be erected. 

The number of men required to op- 
erate the various units are as follows, 
under normal operation and 100% load 
factor: 


1 Million Cubic feet......... 6 Men 
2 Million Cubic Feet......... 10 Men 
4 Million Cubic Feet......... 10 Men 
6 Million Cubic Feet......... 12 Men 
8 Million Cubic Feet......... 14 Men 
10 Million Cubic Feet......... 16 Men 


Types of worker, an average normal 
intelligent man who can be obtained 
in most localities at fifty to sixty cents 
per hour. 

The cost of maintenance should not 
exceed $0.01 per thousand cubic feet, 
based on 100% load factor. 

The maintenance as expressed does 
not include depreciation, but does in- 
clude replacements and repair of tubes 
and all machinery, when given normal 
care in operation. 

An estimate of cost and profits for a 
plant of 1,000,000 cubic feet, figuring 
residual fuel oil as the material used 
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at a basic price of $1.15 per barrel, 2.74 cents per 1000 cubic feet, it can readily 535 B. T. U.’s per cubic foot. Gas is 
cents per gallon, follows, and a gas be seen that if the converters ar¢ the most economical fuel and can be 


yield of only 100 cubic feet of not less 
than 900 B. T. U.’s gas per gallon con- 
verted follows 


Cost Men @ 50c per hour, or $3 
per hour, 24 hours ; avec 72.00 
14,000 gallons of oil @ 2.74¢ per gal 383.60 
Water, 9,000 gallons . ean 2.50 
Supervision ais P P - 10.00 
Depreciation, Maintenance and In 
surance f . ‘ 235.00 
Royalty at 3c per 1000 eubic feet 30.00 
523.10 
Credit 26 gallons of gasoline a +A 
per gallon 363.00 
160.19 
1,000,000 cubic feet of gas at 3 pet 
thousand 300.00 
Pe: MO GE weccwwapnnsenes de $ 139.90 
Profit per Annum, 365 days ......$51,063.50 
The above estimate of cost and 


profits is merely for an example, local 
conditions covering cost of raw mate- 
rial and price obtained for gas and 
gasoline affecting same, but from many 
other estimates made it is judged that 
the installations, properly handled, a 
similar profit will be shown in any lo- 
cality no matter if the raw material be 


placed in a refinery and that refinery 
charges its fuel to the conversion plant, 
at $1.15 per barrel, it will then obtain 
its supply of gas for fuel purposes at 
sixteen (l6c) cents per 1000 cubic feet. 
If desired the quantity of gas may be 
reduced and a larger percentage of gas- 
oline produced. 

The yield and quality of gasoline 
produced are similar to those obtained 
by pressure processes from similar ma- 
terial charged. 

There is no reason why refineries in 
or adjacent to cities cannot supply oil- 
gas for consumption therein, as well as 
for their own requirements for fuel 
purposes. 

Here it may interest the readers of 
this article to learn that The Peoples 
Gas Light & Coke Company of Chica- 
go, Illinois, has a daily output of 100,- 
000,000 cubic feet of gas, twenty-five 
(25%) per cent of that amount being 
used entirely for industrial purposes. 

The rates in March, 1922, were as 
follows: 


$1.00 


utilized at least ten per cent more ef- 
ficiently than fuel oil, while with some 
of the newer methods of furnace equip- 
ment thirty to fifty per cent, and even 
greater efficiency is claimed. 

A Burk-Hintze Conversion Process 
is now being erected at Perry, Okla- 
homa, and should be in operation in 
the course of the next two weeks, and 
the rights to license the process and 
erect plants has been contracted tor a 
certain allocated territory comprising 
five states of the United States. 





O. C. White for the past two vears 
Fort Worth manager for the Youngs- 
Tank Company, has re- 


town Boiler & 

cently been appointed general sales 
manager for this same company, with 
headquarters at the home office in 
Youngstown. Mr. White’s great num- 
ber of friends will be interested in 
knowing of his advance. A. L. Scud- 


der, formerly district sales manager for 
the Graver Corporation at Fort Worth, 
Texas, has resigned and accepted the 
position made vacant by the promotion 
of Mr. White. Mr. Scudder will un- 




















crude oil, distillate or a residual fuel Fiest 10,000 cu. €., per BM oo c6-cccscccsens 
oil. Next 40,000 cu. ft., per M. .........-... 95 doubtedly be successful in still further- 
While in the above estimate gas is  “*! over 50,000 cu. ft., monthly, per M... .90 in. the prestige of “Youngstown tanks” 
, » ¢ s a vas is g > > ge g < : 
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Victory Manufacturing Co. 


Niles, California 
Gentlemen:— 


Please send copy of your complete catalog of 
Double Packed Stop Cock Valves. 
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Removing Sulphur From Natural Gasoline 


Methods of eliminating odor giving sulphur compounds 
and also of determining their presence are described 


HE presence of sulphur com- 

pounds in petroleum and its prod- 

ucts is, generally speaking, unde- 
sirable, and the problems involved in 
removing such compounds are of great 
importance to the petroleum refiner and 
to the manufacturer of gasoline. There 
are several types of these compounds 
which are dissimilar in physical and 
chemical characteristics, evidenced 
by different objectionable features 
which they exhibit, and special treat- 
ments have been developed to meet 
conditions existing in various products. 


as 


This paper deals with the treatment 
of natural-gas gasoline for the removal 
of certain sulphur compounds which, if 
not removed, impart an objectionable 
odor and in addition badly discolor the 
product. The presence of this particu- 
lar type of sulphur compounds is de- 
tected by the “doctor” test. In some 
instances natural-gas gasoline is pur- 
chased on “doctor test” specifications, 
and the ordinary purchaser, while not 
buying on “doctor” specifications, 
insistent in his demand for a water 
white product. Gasoline which fails to 
meet the “doctor” test, if not received 
by the buyer within a few weeks after 
time of manufacture, may be “off color” 


is 


*Associate organic chemist, Bureau of Mines. 

Directions for making this test are given in 
Technical Paper 298, ‘“‘Methods for Testing Pe 
troleum Products,” and Technical Paper 323, 
Specifications for Petroleum Products,” of the 
Bureau of Mines. 

?Dow, D. B., treating natural gas gasoline to 
meet the doctor test, Bureau ot Mines, report 
of investigations, serial No. 2191, December, 
1920. 
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By D. B. Dow * 


enough to warrant a 
the market price. 
This paper follows a previous report’ 
published by the Bureau of Mines, in 
which a general procedure was outlined 
for treating natural-gas_ gasoline to 
meet the doctor test. Following the 
publication of that report, several com- 
paves installed at their gasoline plants 


deduction from 


treating plants constructed after the 
man, er suggested. ihe previous re- 
port preceded the building of these 
treating plants, so no accurate data 


could be given on costs of operation 
and construction. Since these plants 
have now been under operat’o: for 
some time, it has become possible to 
obtzin such information. ‘Therefore, 
this report las been prepared for tire 
purpose of maxing available to nataral- 
ges gusoline mianutacturers the iatest 
isformation obiainabie on the -letails 
of trcating and the cost of constr: tion 
and operation of treating plants. 

Helpful data were submitted by F. E. 
Rice of the Phillips Petroleum Com- 
pany, A. H. Schoenwald of Wentz-Mc- 
Casky Gasoline Company and H. L. 
Cantner of the National Oil and Devel- 
opment Company. 

W. G. Hyatt co-operated by furnish- 
ing valuable experimental data on 
operating plants. 

The following members of the Bu- 
reau of Mines assisted with sugyestions 
and criticims of the manuscript: H. H. 
Hill, N. A. C. Smith, T. E. Swigart, C. 
R. Bopp and C. E. Reistle, Jr. Miss 
Ruth Brown prepared the sketches. 
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Vent Line # 


Sulphur is present in crude petroleum 
in varying amounts. Some Mexican 
crudes run as high as 5 per cent sul- 
phur, but in the crudes produced in this 
country the sulphur content is rarely 
greater than 1 per cent, and in the ma- 
jority of crudes is below five-tenths of 
1 per cent. This sulphur may be pres- 
ent as dissolved sulphur, colloidal sul- 
phur, hydrogen sulphide, or sulphur de- 
viations of hydrocarbons. The study of 
these forms of sulphur is very complex, 
and unfortunately little information cov- 
ering the chemistry of sulphur in petro- 
leum is available. 

In the distillation of crude oil; either 
in the refinery or laboratory, sulphur 
generally is present in all distillate, as 
well as in the residuum. Its occurrence 
in natural gas is quite common and con- 
sequently it is often found in gasolines 
derived from natural Sulphur 
compounds have various objectionable 
characteristics. Distillates from certain 
crudes, such as those from Lima, Ohio, 
and Petrolia, Canada, have extremely 
bad odors and can not be used until de- 
sulphurized. Mexican crudes and dis- 
tillates often contain notable quantities 
of hydrogen sulphide. As this is a toxic 
gas, it has been the cause of many 
of poisoning, some of which have 
proved fatal. Illuminating oils contain- 
ing sulphur in appreciable 
often produce poor light and are thus 
unsatisfactory. The use of oils contain- 
ing elementary sulphur or hydrogen 
sulphide is objectionable with certain 
metals, such as copper, because of the 
corrosive action of such oils on these 
metals. Gasoline discolored by sulphur 
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compounds often becomes quite yellow 
and may have the appearance of an 
inferior motor fuel containing compo- 
nents of low gravity and high end point. 
This appearance, of course, detracts 
from the price even though the gaso- 
line may be satisfactory in use. From 
the foregoing example it will be seen 
that the presence of sulphur in petro- 
leum is objectionable, and that products 
free from sulphur usually are more de- 
sirable. 

The types of sulphur compounds 
which are detected by the doctor test 
seem to undergo a slow. chemical 
change, causing the gasoline that con- 
tains them to become very yellow. If 
the gasoline is consumed in a_ short 
time after manufacture the change of 
color in most gasoline is so slight that 
it will not be noticeable. However, if 
this product is placed in storage or is 
exported, enough time may elapse be- 
tween manufacture and consumption to 
allow a marked discoloration. Deduc- 
tions in price due to the product being 
“off color” are likely to be made in 
such 

There is a growing tendency among 
natural-gas gasoline producers to store 
a large part of their product during the 
winter months, when the demand and 
consequently the price is low. This 
enables them to hold their product for 
the better prices prevailing during the 
warmer months. In such instances 
gasoline will be badly off color 
when withdrawn from storage, and can 
only be made water white by rerun- 
ning. Since in distilling this type of 
gasoline losses are very high, rerunning 
becomes an expensive procedure, 

The discoloration of gasoline in stor- 
age is also a problem in plants of small 
capacity, where only one or two car- 
loads are manufactured and_ shipped 
each month. When a car is loaded part 
of the gasoline will have been in stor- 
age from two weeks to a month. This 
interval, added to the time the car is in 
transit, is often sufficient to make the 
vasoline noticeably off color by the time 
it reaches its destination. For example, 
one operator, who produced about 350 
vallons of gasoline daily, had been suf- 
fering deductions of from 1 cent to 14% 
cents per gallon on every shipment, be- 
cause the product was off color. At the 
suggestion of the Bureau of Mines an 
inexpensive treating plant was installed 
and the gasoline was treated as rapidly 
as maufactured. From the time this in- 
stallation was made this operator has 
not suffered a price deduction for color 
on his gasoline. 

Fortunately, however, a large per- 
centage of natural-gas gasoline is sold 
to refineries, where it is added immedi- 
ately to much larger stocks of “sweet” 
straight-run gasoline. Under such cir- 
cumstances any change of color because 
of the presence of sulphur in the added 
portion would be masked by the water- 
white straight-run product, and treat- 
ing, therefore, is not necessary. 


cases, 


sour” 


Testing for Sulphur 

There are two methods in general use 
for the quantitative determination of 
sulphur in crude oil and distillates. The 
first and more accurate method* con- 
sists in oxidizing a weighed quantity of 
oil which has been placed in a bomb 
containing oxygen under high pressure 
anda small quantity of water. Ina va- 
riation of this method sodium peroxide 





is utilized as the oxidizing agent instead 
of oxygen gas. In this type of deter- 
mination all of the sulphur present in 
the oil is oxidized to sulphur trioxide, 
which is dissolved in the water. Barium 
chloride is added to this solution, caus- 
ing a precipitate of barium sulphate. 
This precipitate is collected on a filter, 
dried and weighed. The second method‘ 
consists in burning the product in a 
specially designed lamp. This test, of 
course, is restricted to use with kero- 
sene and burning oils, and is seldom 
used for crudes or lubricating oils. 

The corrosion test® is used for deter- 
mining quantatively the presence of 
corrosive sulphur which will attack cer- 
tain metals. For testing gasoline the 
product is heated in contact with a 
piece of polished copper. If the gaso- 
line contains corrosive sulphurs a black 
film of copper sulphide is formed on the 
surface of the metal. 

The doctor test, which is of most in- 
terest in connection with this paper, as 
described in technical papers 298 and 
323, is made in the following manner: 

“Method 520.3—Doctor test (sodium 
plumbite) preparation of reagents. 


1. “Sodium plumbite (doctor solu- 
tion )—Dissolve approximately 125 
grams of sodium hydroxide (NaOH) 
in a liter of distilled water. Add 60 


grams of litharge (PbO) and shake vig- 
orously for 15 minutes or let stand with 
occasional shaking for at least a day. 
Allow to settle and decant or siphon off 
the clear liquid. Filtration through a 
mat of asbestos may be employed if 
the solution does not settle clear. The 
solution should be kept in a tightly 
corked bottle and should be refiltered 
before use if not perfectly clear. 

2. “Sulphur—Pure, dry flowers of 
sulphur. 


Making of Test 

“Shake vigorously together in a test 
tube 10 c.c. of the sample to be tested 
and 5 c.c. of sodium plumbite solution 
for about 15 seconds. Add a small 
pinch of flowers of sluphur, again shake 
for 15 seconds, and allow to settle. The 
quantity of sulphur used should be such 
that practically all of it floats on the 
interface between the sample and the 
sodium plumbite solution. 


Interpretation of Results 

“If the sample is discolored, or if the 
yellow color of the sulphur film is no- 
ticeably masked, the test shall be re- 
ported as positive and the sample con- 
demned as ‘sour’. If the sample re- 
mains unchanged in color, and if the 
sulphur film is bright yellow or only 
slightly discolored with gray or flecked 
with black, the test shall be reported 
negative and the sample considered 
‘sweet’.” 

There are several gradations shown 
in this test from the distinctively nega- 
tive condition, where the sulphur does 
not change at all, to the very positive 
condition, where the sulphur becomes 
entirely black. Between these two ex- 
tremes there are at least two more con- 
ditions, one when the sulphur is flecked 
with orange or gray with the liquid 
clear, and the other when the sulphur 
is colored orange and the liquid litter 
colorless or colored with a yellow tinge. 

“Straight-run gasoline which is mark- 
edly ‘sour’ generally gives a black sul- 
phur film and leaves the liquid clear. 
This differs from ‘sour’ casing-head gas- 


oline in that the latter is more apt to 
show an orange sulphur film, and yel- 
low colored liquid. Casing-head gaso- 
line resembles refined oils by showing 
an increasing sulphur content in the 
higher fractions. In a distillation of 
this type of gasoline made in the bureau 
of mines laboratory, the first 20 per 
cent distilled was ‘sweet’ to the doctor 
test, but beginning with the 30 per 
cent cut the sourness increased through 
the succeeding cuts to a positive doc- 
tor test on the last 10 per cent.” 

In regard to the doctor test, Hill and 
Dean’ say: 

“The value of the doctor test in in- 
dicating the utility of gasoline in actual 
service is questionable. Refiners employ 
this test to ascertain whether their pro- 
ducts are likely to decompose in han- 
dling and storage, with the development 
of vellow color, and disagreeable odor. 
It has not been conslusively demon- 
strated, however, that this decomposi- 
tion actually impairs the serviceability 
of the gasoline.” 


Removing Sulphur from Gasoline 
The removal of sulphur and its com- 
pounds from petroleum distillates has 
long been a problem of great impor- 
tance to the oil refining industry. Proc- 
esses for the removal of sulphur com- 
pounds have developed along three 
lines, first, treatment of the condensed 
distillate; second, treatment of hot va- 
pors; and third, treatment of the crude 
oil. With but few exceptions, the va- 
por phase and the crude oil treatments 
have been replaced by the distillate 
treatment. In refineries it is necessary 
not only to remove sulphur compounds 
from the distillates, but also unsatur- 
ated hydrocarbon compounds’ which 
are frequently present. This can be ac- 
complished with most distillates by the 
usual sulphuric acid and caustic soda 
treatment and consequently this meth- 
od has become common practice in 
most refineries. The process is car- 
ried out by agitating the distillate with 
sulphuric acid and subsequently with a 
caustic solution, and then with clear 
water either in a batch agitator or in 
an agitator of the continuous type. The 
older type agitator which treats in 
“batches” is a steel tank with a conical 
bottom, the top of the tank being closed 
by a dome containing small doors. The 
inside of the agitator is lined with lead 
in order to withstand the action of 
sulphuric acid. In operation, the agi- 
tator is charged with a batch of oil, 
the sulphuric acid is added (the amount 
of acid being determined by the nature 
of the distillate), and this whole volume 
violently agitated by compressed air ad- 
mitted at the bottom of the tank. After 
this treatment, the sludge which has 
been formed together with any remain- 
ing acid, is allowed to settle and is 
drawn off at the bottom of the tank. 
The distillate in the agitator is next 
washed with water, and later is agitated 
with caustic soda solution. If the caus- 
tic soda treatment is not sufficient to 
sweeten the product, a caustic soda and 
ae ails s Technical Paper No. 323. 
For eeaite pon Technical Pecans Nos. 298 
os ? 
angror details see Technical Paper No. 323. 
‘Dow, D. B., Treating Natural Gas Gaso- 
line to Meet the Doctor Test; Bureau of Mines, 
Report of Investigation, Serial No. 2191, De- 
. - 9 
cemmill Wh. and Dean, E. W., Quality of 
Gasoline Marketed in the United States. oD: & 
Bureau of Mines Bulletin 191, 1920, p. 76. 
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litharge solution is used instead. It is 
generally necessary to add a_ small 
quantity of free sulphur when this solu- 
tion is used. 

There are several disadvantages in 
using the batch type of agitator in 
treating light distillates. A large evap- 
oration loss results from the heat gen- 
erated by the action of the sulphuric 
acid and from the light fractions being 
carried away by the air that is used for 
blowing. Explosions occur frequently 
in this type of agitator, since the air 
passing upward through the body of 
distillate often carries enough vapor to 
form an explosive mixture. Several 
types of continuous agitators have been 
developed during the past few years. 
These have the advantages of continu- 
ous treatment, and, since the systems 
are closed, of greatly reduced loss by 
evaporation and consequently of less 
danger of explosions. In = skimming 
plants which operate on crudes contain- 
ing small percentages of sulphur, it is 
often possible to produce a swect gas- 
oline with a caustic litharge treatment 
alone, thus eliminating the sulphuric 
acid treatment. This lowers refining 
costs by decreasing treating losses and 
eliminating the use of acid. The con- 
struction cost is also less since lead- 
lined agitators are only necessary when 
acid is used. 

The Frasch* process of desulphuriz- 
ing oils was developed for the purpose 
of treating crude oil from Lima, Ohio, 
and Petrolia, Canada. The distillates 
from these crudes had very objection- 
able odors that could not be eliminated 
by the sulphuric acid and caustic soda 
treatment. In the Frasch process the 
oil is heated in the presence of cer- 
tain metallic oxides, such as lead or 
copper oxide. The oxide is agitated 
with the oil by a mechanical stirring 
device. Desulphurizing is also accom- 
plished in the vapor phase by passing 
the heated vapors over the oxides of 
these metals. 

Bleaching powder has been used as 
a desulphurizing agent®. In this process 
the distillate is washed first with a caus- 
tic soda solution, followed by the re- 
moval of any sludge formed. Next 
sodium or calcium hypochlorite 
(bleaching powder) is slowly added as 
the distillate is agitated, a small amount 
of mangancus nitrate being added at 
the same time as a catalyst. Chloride 
of lime in the presence of caustic soda 
and manganous nitrate “ives up oxygen 
rather than chlorine, the oxygen uniting 
with the sulphur compounds in the dis- 
tillate, and thus effecting their remov- 
al. After this treatment the distillate 
is washed with water, after which it is 
washed a second time with a solution of 
copperas, the copperas tending to take 
up any free chlorine which might have 
been left in the oil. 

Bleaching powder alone for sweeten- 
ing natural gas gasoline is now being 
used”. In this process gasoline is treated 
in a scrubber, through which a bleach- 
ing powder solution is circulated. The 
gasoline, after treatment, is washed 
with water. In order to obtain a max- 
imum treating efficiency, the bleaching 
powder solution is aerated in a tower. 





SFrasch, Herman. Address of acceptance 
Perkins Medal Award, Jour. Ind. Eng. Chm. 4 
(1912), p. 134. 

*See Colin, T. F., and Amend, 
Patent 723,368 (March 29, 1903). 

“Young, H. W., and Peake, A. W. Use 
of Bleaching Powder for Sweetening Gasoline, 
Chem. & Met. Eng., vol. 27, No. 20, Novem- 
ber 15, 1922, p. 972. 
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Figure 2. 


Two pumps are used; one for the cir- 
culation of treating solution; and the 
other for the circulation of water. This 
process has been found satisfactory, es- 
pecially as regards its low requirement 
for water. 

Among the many methods of treat- 
ment utilized to some extent are those 


which include the use of reducing 
agents such as hydrocarbon, carbon 
monoxide and sulphur dioxide. Caus- 
tic soda solution and metallic oxides 
have been used successfully, even at 
rather low temperatures, in treating 


sulphur-bearing vapors. 

Sodium Plumbite for Sweetening 

The sulphur content of natural vas 
gasoline is generally very much lower 
than that of refinery distillates, conse- 
quently the use of sulphuric acid ordi- 
narily is not necessary. By the method 
suggested by the bureau of mines, suc- 
cessful results in treating have been 
obtained with the use of a caustic soda 


litharge (sodium plumbite) solution 
containing sulphur and without pre- 
vious acid treatment. The treating 


plants for natural gas gasoline discussed 
in this report use this method. ‘These 
plants are semi-continuous in operation. 


They consist of two units, the chem- 
ical tower and the water = scrubber 
tower. The chemical tower, in which 


treating takes place, stands two-thirds 
full of sodium plumbite solution and 
is baffled with steel shavings. Sour 
gasoline enters at the bottom of this 
tower, rises through the chemical solu- 
tion and makes intimate contact with 
it due to the baffling material. From 
the top of this tower the treated gas- 
oline passes to the bottom of the water 
scrubber ower, where it is washed while 
rising through water. Any lead sul- 
phide or chemical solution carried over 
by the gasoline is removed by the water 
in this operation. 
Treating Plant Location 

The proper placing of a treating plant 
with respect to the arrangement of the 
gasoline plant is a matter of much im- 
portance. The treating plant should be 
so situated that the gasoline passing 


from the “make” tank, or accumulator, 
can be treated in the towers on its way 
to storage, since it is quite important 
that no gasoline should go into storage 
without first being treated. By install- 
ing the treating plant on the gasoline 
line, no additional pumps will be needed 
since the pressures used to carry the 
product to storage will ordinarily be 
great enough to carry it through the 
treating towers. The plant also should 
be so situated that the unloading of 
chemicals will be convenient. Proxim- 
ity to water and residual gas line is de- 
sirable, since the cost of extending long 
lines can thus be obviated. 

The treating plant is built to include 
treating towers, water scrubber towers 
and a mixing tank (Figure 1). In some 
plants other features have been added, 
such as filters, or settling tanks. These 
additions while useful are not neces- 
sary since treating can be carried out 
successfully with only the chemical and 
water scrubbing towers. The treating 
tower is generally charged with enough 
solution to last 24 hours and in order 
to maintain a continuous system, two 
chemical towers are necessary. These 
towers alternate with each other, one 
being used as a treater while the sec- 
ond is being cleaned and recharged, al- 
though the cleaning and recharging re- 
quires only a few minutes time. At 
the end of cach 24-hour period (approx- 
imately), the gasoline stream _ is 
switched from the one tower containing 
the spent solution to the other tower, 
which in the meantime has been 
charged with a fresh solution. By such 
arrangement gasoline can be treated as 
rapidly as made. 

In plants where the production is 
small, satisfactory results can be ob- 
tained by batch treating. Gasoline made 
during the day is collected in a small 
tank, and at the end of each hour or at 
any other convenient time, is treated 
while being transferred to storage. By 
this system the treating plant is idle 
except for a few hours when the gas- 
oline is being transferred each day. 
Under these conditions only one treat- 
ing tower is necessary, since the change 
of solutions can be made at any time 
of the day when the treating plant is 
not working. 

The size of towers required is based 
on the type of treatment (whether con- 
tinuous or batch) and upon the amount 
of gasoline to be treated. For plants 
with continuous operation it is most 
convenient to charge towers at regular 
intervals such as every 24 or 48 hours. 
From results obtained in several of the 
best operated plants, it has been found 
that one gallon of chemical solution 
will treat 500 to 600 gallons of sour 
gasoline, the amount varying with the 
degree of sourness of the gasoline. In- 
timate contact must be obtained be- 
tween the gasoline and the chemical 
solution in order to give a complete 
treatment. This can be accomplished 
by having a raiher long column of 
chemical solution through which the 
easoline must rise. It has been found 
that the column of treating solution 
should be at least six feet high, since 
shorter columns are very likely to give 
insufficient contact. In order to pre- 
vent carrying over of the solution by 
the gasoline, the tower should be only 
two-thirds full of the caustic litharge 
solution. A column of chemical solu- 
tion six feet high would consequent- 
ly require a tower of nine feet. Higher 
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towers and longer columns of solution 
are recommended, since they insure in- 
timacy of contact with greater cer- 
tainty. Towers 12, 14 or 16 feet in 
height can be better depended upon 
than can a nine-foot tower (the mini- 
mum height). With these figures as a 
basis for calculation, the volume of the 
towers should be large enough to con- 
tain the amount of solution required to 
treat one day’s production; this volume 
of solution to form a column of six 
to 10 feet in a tower nine to 16 feet. 
The baffling material contained in the 
lower part of the tower will necessarily 
replace some of the solution, conse- 
quently allowance must be made for the 
volume this material will occupy. This 
volume varies, of course, with the void- 
age in different types of baffling mate- 
rial, and in steel shavings will vary with 
the nature of the shavings. The vol- 
ume occupied per cubic foot can easily 
be determined by use of a bucket of 
known capacity, which can be packed 
with the baffling material, and filled 
with water. By subtracting the vol- 
ume of water contained in the voids 
from the volume of the bucket, a fac- 
tor for calculating the voidage of the 
baffling material and, therefore, the 
size of the tower, will be obtained. 

In the batch process, where only 
small amounts of gasoline are treated 
daily, towers should be built to conform 
with the preceding figures as to height, 
but can be varied in chemical capacity 
as desired, by the use of different di- 
ameters. The smaller the chemical 
charge, the more often will the change 
of solution be necessary. It might be 
noted at this time that only a little 
more time or trouble is required in 
mixing 100 gallons of solution than in 
mixing a 25-gallon charge. In view of 
this, it is obvious that towers of large 
capacity are the cheapest to operate. 

The strength of material used in 
these towers is governed by the pres- 
sures encountered, and since these pres- 
sures are generally quite low, no extra 
heavy fittings or steel is required. 
Joints of casings are generally used for 
this purpose, and are capable of with- 
standing much higher pressures than 
will be used in the treating plant. 

Treating towers can be built with 
welded ends, but it is preferable to 
have the top closed with a cap or blind 
flange, which facilitates the making of 
changes or repairs when necessary. The 
gasoline inlet connection is at the bot- 
tom of the tower and the outlet con- 
nection a few inches below the top as 
shown in Figure 1. The chemical 
charging line may enter the tower at 
any convenient place. Frequently the 
yasoline intake line is used, by means 
of a manifold, for introducing the solu- 
tion. A drain line closed by a valve is 
placed at the bottom of the tower in 
order to remove the spent chemical. 
A vapor line leading from the top 
should be installed in order that any 
gas which may accumulate can be with- 
drawn from the system. A water con- 
nection at the top of the tower is use- 
ful, since frequently it is desirable to 
wash out sludge that may accumulate 
on the walls of the tower or on the 
baffling material. Gage glasses on the 
side of the tower are a great advantage 
in the operation of a treating plant, 
since by their use the height of the 
chemical solution in the treating tower 
can be determined at all times. 

The sulphur used in making up the 


treating solution does not dissolve with 
the other chemicals, and when added in 
the mixing tank, tends to float on the 
surface of the solution, consequently it 
is difficult to introduce the sulphur into 
the tower together with the solution 
This difficulty has been overcome by 
pouring the sulphur into the tower be- 
fore the chemical solution is charged 
Short nipples welded into the base of 
the tower at an angle, can be used for 
pouring in the powdered sulphur. (See 
Figure 1). These nipples are closed 
by caps after the sulphur has been 
charged. A perforated plate that will 
serve as a support for the baffling mate- 
rial should be welded in the tower a 
few inches above the intake yvasoline 
line. 

The reaction between the chemical 
solution and the sulphur in the gasoline 
produces a_ black sludge composed 
largely of lead sulphide, as well as of 
some sodium sulphide. This flocculent 
precipitate does not settle out in the 
treating solution but much of it is car- 
ried over as a suspension by the gas- 
oline. The gasoline also carries over 
small amounts of the treating solution. 
In order to prevent the chemical and 
lead sulphide from settling out later in 
the storage tanks, the gasoline is 
washed in the water scrubber tower, 
where practically all of the foreign 
material is removed. The water scrub- 
bing tower is similar in construction 
to the chemical tower as shown in Fig- 
ure 1. The gasoline enters at the bot- 
tom of the scrubber, rises through the 
water covering the baffling material 
(steel shavings), collects on top of the 
water where it is sprayed by a stream 
of water entering at the top of the 
tower. The gasoline and water are 
discharged from the tower through a 
water trap placed on a discharge line 
leading from the top and bottom of the 
scrubber. Both the gasoline and water 
are led through this common line to 
the trap. (See Figure 1.) This water- 
washed gasoline then goes to storage. 
Even with the water washing a small 
amount of lead sulphide is carried to 
the storage tanks with the gasoline, 
where it settles out later as evidenced 
by the dark color of the water drawn 
off from these tanks from time to time. 

The black precipitate or sludge in 
suspension may be removed from the 
gasoline by filtering instead of washing 
with water. Cotton batting used as the 
filtering medium has proven very satis- 
factory since it removes all of the 
sludge carried in suspension in the gas- 
oline. This method is cheaper than 
water washing, especially when the 
supply of water is limited. The filter- 
ing process does not, however, remove 
any of the caustic solution carried by 
the gasoline, and since it is quite de- 
sirable to have this solution removed 
completely, a combination system of 
filter and scrubber tower can be used. 
In such an arrangement the water wash 
would only remove the caustic solution 
from the gasoline, consequently very 
little water would be necessary and a 
change of water would need to be made 
only when the treating solution was 
charged. 


Mixing Chemical Solution 


The treating solution contains about 
20 per cent caustic soda, 7 per cent 
litharge and the rest water, and is made 
up in the following manner: Caustic 
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soda is added to water until the liquor 
formed has reached a gravity of 28° 
Baume. (Baume scale for liquids heav- 
ier than water.) When the solution 
has reached this gravity it is known to 
contain about 20 per cent (by weight) 
caustic soda. Caustic soda is deliques- 
cent and takes up water from the air 
upon exposure, consequently an error 
is introduced if the solution is made 


by weighing. Also, for convenience, 
the gravity test is much more satisfac- 
tory than weighing. The solution 


should hold as much litharge as it can 
be made to dissolve. By adding litharge 
to the extent of about 7 per cent of the 
charge, the solution will be saturated 
and a small excess left undissolved. 
Since litharge dissolves slowly in the 
caustic solution, 12 to 24 hours must 
clapse before the solution is complete. 
Agitation will hasten this action and in 
several plants gas under pressure is in- 
troduced at the bottom of the mixing 
tank where it keeps the solution thor- 
oughly agitated until complete solu- 
bility is reached. 

Some gasoline can be treated success- 
fully with caustic solution containing 
no litharge or sulphur; in other gas- 
olines, custic solution and sulphur 
will give good results without use of 
litharge. In the latter case it is desir- 
able for the sake of convenience, to 
make up stronger caustic solutions than 
the 28° Baume solution previously men- 
tioned. For example, as high as 38° 
Baume solutions are satisfactory. 

Caustic soda produces severe burns 
when it comes in contact with the body 
and consequently it is necessary to 
make up this solution in such a way 
that no caustic is allowed to splash 
upon the workmen. If hand mixing is 
resorted to, the opportunity for receiv- 
ing burns is very great, therefore, any 
method of mixing which will minimize 
handling wili also minimize the number 
of burns. One method being used con- 
sists in dumping the caustic soda into 
a water-tight box (as shown in Figure 
1), the bottom of which is conical and 
opens into the mixing tank. Some of 
the caustic falls into the mixing tank 
at once while the lumps of caustic too 
large to pass through the opening are 
“melted” down by means of a stream 
of water from a hose, the workman 
keeping his hands protected with rubber 
gloves while so engaged. A perforated 
pipe in the bottom of the tank admits 
vas under pressure and by agitating the 
solution hastens the dissolving action. 
The caustic soda generates considerable 
heat when it dissolves in water and 
should be allowed to cool before the 
litharge is added. Experience has 
shown that if litharge is added to a hot 
solution of caustic soda, the resulting 
mixture is not as effective as when 
mixed cold. An example of this dif- 
ference was observed where a solution 
made up hot only lasted four hours, 
whereas a cold solution made up at the 
same time lasted over a period of 36 
hours. 


Introduction of Sulphur 


The method of adding powdered sul- 
phur to the treating solution has been 
discussed previously. Any procedure 
devised for, bringing the sulphur into 
the tower together with the treating 
solution will be effective as far as the 
sweetening of the gasoline is concerned. 
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There is one disadvantage, however, in 
the batch method of charging sulphur. 
Gasoline dissolves sulphur readily and 
can hold a considerable quantity of sul 
phur in solution. Because of this ten- 
dency a great deal of the sulphur 
charged with the treating solution is 
dissolved in the vasoline and ts carried 
over into the storage tanks. This is 
undesirable as elementary sulphur is 
quite corrosive to some metals. When 
present in gasoline it is soon detected 
by its corrosive action on brass valves 
and fittings. When this condition is 
present gasoline will not pass the lab- 
oratory corrosion test. Another im- 
portant point is the effect of sulphur 
on the life of the treating solution. 
Sulphur is necessary for the reaction, 
and if it has been completely dissolved 
and carried away, no more sweetening 
can be expected from the chemical so- 
lution. Solutions, therefore, can be re- 
vived by addition of sulphur from time 
to time 

In order to eliminate this excess sul- 
phur and thereby make the gasoline 
negative to the corrosion test, but still 
provide a sufficient amount necessary 
for treating, only cnough = sulphur 
should be added to complete the “doc- 
tor’ reaction. 

\ cheap method of introducing sul- 
phur, which is easy to operate and will 
eliminate the undesirable features of 
the other method, will be described. A 
short length of casing is used as the 
sulphur container, the size of this con- 
tainer being determined by the amount 
of gasoline treated and the number of 
hours the charge is expected to last 
(see Figure 2). This container is fitted 
with a guage glass in order that an ac- 
curate guage be kept on the rate at 
which the sulphur solution is added. A 
three-inch collar (“E,” Figure 2) weld- 
ed in the top of the container, serves 
as an opening for charging the stick 
sulphur (brimstone). This opening is 
closed with a plug after charging. A 
valve “C” is placed on the small riser 
leading from the gasoline line to the 
bottom of the sulphur container and is 
used to regulate the flow of gasoline- 
sulphur solution into the gasoline line. 
A second valve “B” is placed on a high 
pressure residual gas line that opens 
into the top of the container. \ third 
valve “A” is on a by-pass around valve 
“Cc” This valve is used for filling the 
container with gasoline in order that 
no change will be made on the adjust- 
ment of valve “C” 

In charging this apparatus, all valves 
are closed, and the plug removed from 
the welded collar in the top. Stick sul- 
phur is dropped through this opening 
until the container is about two-thirds 
full Valve “A” is then opened, and 
easoline allowed to rise until the con- 
tainer is completely filled. The valve 
‘A’ is then closed, and the plug 
screwed into the collar. Valve ae 
is then opened, subjecting the con- 
tainer to pressure. Adjustment 1s 
made on valve “C” by cracking it 
slightly until the proper proportion 
of sulphur solution is added to the flow 
of gasoline in the main line. This pro- 
portion will vary with different gas- 
olines of varving sourness and must be 
determined either by experiment in the 
plant or in the laboratory. 

Fairly accurate figures can be ob- 
tained in laboratory experiments, by in- 
troducing measured amounts of sulphur 
solution. to known volumes of s*ar gas- 
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oline. This mixture 1s shaken with 
“doctor” solution, the gasoline washed 
with water, decanted and tested for 
sourness (by making a doctor test) and 
corrosion. If the gasoline is still sour 
after this laboratory treatment, a large: 
per cent of sulphur solution will be nec- 
essary. If the gasoline is sweet but also 
positive to the corrosion test, a smaller 
amount of sulphur solution should be 
used. From tests conducted in the bu- 
reau of mines laboratory it would seem 
that the average proportion is about 
one part of sulphur solution to 100 
parts of untreated gasoline. In other 
words, in a plant using this device, for 
every 100 gallons of gasoline passed 
through the towers, one gallon of gas- 
oline sulphur solution should be added. 


Operation of Treating Plant 
Treating plants built along the lines 


discussed in this paper are almost auto- 
matic in their operation. They are easy 
to handle and under ordinary circum- 
stances the only time careful attention 
must be given them is when new chem- 
ical solutions are being made and the 
scrubbers are being recharged. The 
length of life of the solution under con- 
ditions of normal operation is predeter- 
mined by the quantity of gasoline being 
treated. 

In large plants that are chemically 
controlled the performance of the treat- 
ing plant can easily be checked in the 
regular laboratory routine work. Sam- 
ples of treated gasoline should be tested 
for sourness and for corrosion at reg- 
ular periods. Inasmuch as the appear 
ance of “doctor” sour gasoline indicates 
the limit of treating capacity of the 
chemical solution, no tests are neces- 
sary on the treating solution itself. In 
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Coffeyvile, Kan. 
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“FOR SERVICE” 


We are prepared to 


furnish 


CROSS 


CRACKING 
PLANTS 


or to supply your needs in 
component parts for these 
plants. 


UNITED 
IRON WORKS 


Inc. 


Kansas City, Missouri 
Tulsa Sales Offices Dallas 


Send your inquiries for 


Storage Tanks 
Complete Refineries 
Agitators 
Loading Racks 
Stills 
Towers 
Condenser Boxes 
Tail House Look-Box 
and equipment 
Pipe Line Supplies 
Acid Tanks 
Cast Steel and Iron 


Pipe Fittings 


“FOR SERVICE” 
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this type of plant the treating process, 
together with the control, should be in 
the hands of the plant chemist. 


Treating Solution 
The chemical reaction which takes 
place between the sodium plumbite 
solution and the sulphur compounds ap- 
parently is complex as pointed out ear- 
lier in this paper. The union of sulphur 


from the gasoline with lead from the 
treating solution is evidenced in the 
formation of lead sulphide. In order 


to produce this result the reaction re- 
quires the presence of free sulphur 
Whether or not the free sulphur acts 
catalytically is not known. Since the 
reaction uses up the lead rather than 
the caustic, it is possible to use the re- 
sidual solution as a base for a new solv- 


tion. In order to do this, however, the 
large amount of lead sulphide sus- 
pended in the spent solution must be 


removed. In a continuous process the 
utilization of spent chemicals is rathe1 
inconvenient, whereas in a batch proc- 
ess the lead sulphide can be settled out 
and the clear solution pumped off into 
the mixing tank as a make up solution. 
Caustic soda is used up to some extent 
not only by the treating reaction but 
also by its reaction with carbon dioxide, 
since there is an appreciable amount of 
carbon dioxide contained in natural gas 
gasoline. 


Cost of Operation 

The cost of operation consists of 
chemical cost, labor, interest and depre- 
ciation, the chemical cost being the 
greatest of the four. At the time of 
writing (November, 1922) the prices of 
chemicals are as follows: Caustic soda 
3% cents per pound, litharge 714 cents 
per pound, and sulphur 1% cents, per 
pound. One gallon of treating solution 
contains 2.5 pounds of caustic soda, .8 
pound of litharge, and .1 pound of sul- 


phur. On this basis the actual cost of 
the treating solution is 14.8 cents per 
gallon. The additional cost of freight 


on the chemicals must be added to this 
figure, and will vary with the location 
of the plant. Assuming that freight 
charges on the material used in a gal- 
lon of solution amounts to 2% conts 
(actual cost to one large Mid-Continent 
operator), the total cost per gallon of 
the solution would amount to 17.3 
cents. One plant known to the writer 
treats a total of 140,000 gallons of gas- 
oline with 250 gallons of treating solu- 
tion, making a chemical cost of about 
30 cents per 1000 gallons of gasoline, 
or three-hundredths (.03) cent per 
gallon. 

The labor necessary for operation of 
this type of plant should not exceed 
one man, in fact one man can easily 
manage the treating plant and attend 
other duties as well. However, assume 
that one man’s time at $4 per day can 
be charged against operation cost. On 
one plant of 35,000 gallon daily capacity 
this amounts to a trifle over 10 cents 
per 1000 gallons of gasoline. The con- 
struction cost of this plant amounted 
to $5,000. Assuming that interest. up- 
keep and depreciation amounted to 
$1,500 per year (an outside figure), the 
charge against each 1000 gallons of gas- 
oline treated would only amount to 
about 10 cents. The total treating cost 
per 1000 gallons of gasoline treated in 
the plant: referred to is about 50 cents, 
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or five-hundredths (.05) cent per gallon. 

In small plants the cost of chemicals 
may be a little higher than in the plant 
mentioned, due to smaller lots being 
purchased. The labor cost would be 
almost negligible in this type of plant 
since a plant attendant would handle 
the treating process at no additional 
cost. Construction costs of plants vary 
widely, depending upon capacity, con- 
venience and efficiency of operation. 
One plant which treats only a few hun- 
dred gallons of gasoline daily, was built 
from material on hand at the plant 
which was not being used. Aside from 
this material, only $18 was spent on 
valves, fitting, gauge glasses, ete. 

The treatment of sour natural gas 
gasoline to rid it ef objectionable sul- 
phur compounds has proved commer- 
cially feasible in at least 10 gasoline 
plants. In jrvstifying the expenditure 
for treating gasoline the following 
points must be taken into consideration. 
1. Will sweet gasoline demand a higher 
market price that untreated gasoline? 
2. Are deductions made due to gasoline 
being off-color? 3. In case of gasoline 
going off color in storage will the cost 
of running the gasoline through stills 
be greater or less than the cost of treat- 
ing before placing in storage? If any 
of these questions are answered in the 
affirmative, it is believed that oper- 
ators should seriously consider the in- 
stallation of a suitable treating process. 
—(Reports of Investigations, Depart- 
ment of the Interior, Bureau of 
Mines.) 

Tulsa, Okla.—The International Pro- 
ducing and Refining Company of Drum- 
right, Oklahoma, announces the erec- 
tion of four 55’s near Montreal, Canada, 
on the St. Lawrence River preparatory 
to entering the Canadian market. 


Oklahoma City, Okla.—Texas Pa- 
cific Coal and Oil Company has 
started moving storage oil from its 


steel tankage in the Robberson field in 
Oklahoma to its refinery now being 
constructed at Wynnewoed in_ that 
state. 

Chicago, Ill.—F lection of a_secret- 
tary and general counsel will be among 
the matters taken up at a meeting here 
May 18 of the executive committec of 
the Western Petroleum Refiners Asso- 
ciation. 


Muskogee, Okla.—Operations at the 
Oklahoma Producing and Refining Cor- 
poration’s refinery here have been re- 
sumed after being shut down for sev- 
eral weeks. Much new equipment has 
been installed. 





New Orleans, La.—By order of Fed- 
eral court the plant of the Island Refin- 
ing Company and the 700-acre tract on 
which the refinery is located is to be 
sold to satisfy a $5,500,000 mortgage 
held by the Metropolitan Trust Com- 
pany of New York. The sale will be 
held in June at Hahnville, parish seat 
cf St. Charles Parish. 





New York, N. Y.—The Hogue Oil 
and Refining Company, which recently 
acquired a one-third interest in the 
Santa Fe Oil and Refining Company's 
plant at Ardmore, Oklahoma, has 
opened offices in Tulsa. 
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“You are hitting the nail on the 
head with your articles’*— 


writes a refinery superintendent of a foreign refinery in 
his subscription. 


Calls for back issues of The REFINER and NAT- 
URAL GASOLINE MANUFACTURER, which 
have exhausted our supply of back issues, indicate that 
the editorial content of the publication has a real value. 


The REFINER and NATURAL GASOLINE 
MANUFACTURER is published for the man en- 
gaged in the operating branch of the refining and natural 
gasoline business and is edited through the assistance of a 
number of the best known refinery men in the United 
States. 


If you are not a subscriber in your name, fill out the 
blank and attach your check or a dollar bill to it and send 
it in for a year’s subscription. 


USE THE COUPON NOW! 
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The REFINER and NATURAL GASOLINE MANUFACTURER, 
Box 1307, Houston, Texas. 


Gentlemen: Please find enclosed one dollar (check or currency will 
do) for which send me your publication for one year. 
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aenelianiall 

R. F. MeArthur, vice pres- L. R. Crawford, president 

ident of the Barnsdall Oil of the Paragon Refining 

Company, made a _ trip to Company of Toledo, Ohio, in 


New York during the month 
where he is on business for 
his congpany. 


Walter Caward, formerly 
of the Hawkeye Oil Com- 


pany of Waterloo, Iowa, has 


become connected with the 
Producers and Refiners Cor- 
poration and will maintain 


headquarters in Chicago. 


C. L. Mayhall, vice presi- 
dent of the Imperial Refining 
Company and also the Hettle 
Creek Refining Company of 
Tulsa, paid a brief business 
trip to Chicago during the 
month. 

E. B. Cochran, general 
manager of the crude depart- 
ment, E. V. Newkirk, head 
of the pipe line department 
and J. E. McGaughey, attor- 
ney for the Indian Refining 
Company of Lawrenceville, 


Ill., were in Bowling Green 
. ashy Secretary 
on company business early 
in the month. 
John T. Clancey, of the heavy oil en- 
gine department of the Worthington 


Pump and Machinery Company with 
headquarters in New York, was in the 
Mid-Continent during the month mak- 
ine a visit to the fields. 


E. W. Long, representing the Caloriz 
ing Company of Pittsburgh, was in 
‘Tulsa early in the month on company 


business. 


Lee Scott, vice president of the White 
Eagle Oil and Refining Company with 
general offices at Wichita, Kansas, has 
returned to his headquarters after a 
brief trip to Tulsa and vicinity. 


lL. B. Moon has been appointed man- 
aver of the Tulsa, Oklahoma, office 
of the Oxweld Acetylene Company, 
succeeding C. M. Hill who has been 


transferred to Denver to be associated 
with the Lindle Air Products Company. 





Following the resignation of C. H. 
Coyle, formerly vice president of the 
General American Tank Car Corpora- 


tion, Lester N. Selig has been made 
assistant to the president and acting 
director of purchases. R. M. McFar- 


land has been made first assistant pur- 
chasing agent with headquarters at the 
corporation's plant in East Chicago, In- 
diana. 





R. L. WELSH 
and General Counsel of the American Petroleum Institute 


M. H. Tuttle, consulting engineer of 
the Producers and Refiners Corpora- 


tion, has been’ transferred from the 
Tulsa offices of the company to Chi- 
cago where he will maintain § head- 


quarters in the future. 

ID. EK. Buchanan has been chosen vice 
president and director of the Chestnut 
and = Snaith 
Thomas I’. Melvin, resigned. Mr. Buch- 
anan was clected president of the Asso- 
ciation of Natural Gasoline Manufactur- 
ers at the recent meeting of that organ- 
ization. 


Corporation to succeed 


The execttive offices of the Shaffer 
Oil and Refining Company in Chicago 
have been moved trom the Continental 
Commercial Bank Building to the 
Merchants Bank Building. 


and 
Illinois 


—_——_— 


C. M. Alexander, general manager of 
the Texas Oil Products Company of 
Waxahachie, Texas, has been in south- 
ern California on his vacation. 


Officials of the Transcontinental Oil 
Company inspected the company’s re- 
finery and. partially completed lube 
plant at Fort Worth, Texas, early this 
month. Included in the party were: 
O. D. Robinson of Pittsburgh, Pa., and 
J. S. Sidwell of Tulsa, Oklahoma, vice 
presidents, and A. J. Slagter of Musko- 
gee, Oklahoma, general superintendent 
of refineries. 


with F. R. Sheller, 
head of the crude oil depart- 
ment of the same concern, 
made a trip of inspection to 
Cumberland county fields 
during the month. 


E. W. Hess, secretary of 
Rankin and Benedict, under- 
writers of Kansas City who 
specialize in” refinery_ linsur- 


company 


ance, is on an extended 
castern trip. 
H. |. Hileman, sales man- 


ager of the Joseph Reid Gas 
Engine Company of Oil City, 
Pa., has completed a tour 
of inspection through the 
fields of Texas and Louis- 
lana. 

EK. A. Watts, president of 
the Miller Improved Gas En- 
vine Company, with  head- 
quarters at Springfield, Ohio, 


was in Tulsa during the 
month for several days visit- 
ing the trade and the com- 
pany’s branch offices in that 
district. 

Dr. C. K. Francis, vice president and 


in charge of refineries for the Pro- 
ducers and Refiners Corporation, re- 
turned to his offices the latter part of 
the month after a trip to the company’s 
plants in the Mountain States fields. 

R. S. Avers, general manager of the 
Sheridan Retining Company of Chicago, 
has announced that he will move to 
Newkirk, Oklahoma, where he will be in 
active charge of the company’s plant 
there. 





WHO CAN HELP US ON OUT 
ON THIS? 
\ North Texas refiner has written us 
as follows, and any refiner who can help 
us out in answering this letter will b« 


doing us and a fellow refiner a real 
service. 
Editor Refiner and Natural Gasoline 


Manufacturer. 
Gulf Publishing 
Houston, Texas. 
Dear Sir: 

In your January issue you carried an 
article on “Process for Eliminating Of- 
fensive Odors in Gasoline,” on page 12 
Can you tell me where I can obtain 
more detailed information on the proc- 
ess, or any other process involving the 
use of chlorine for treating petroleum 
products. Sincerely yours, 

ROBERT W. STILES, 
Chemist, Texhoma Oil & Refining Co., 
Wichita Falls, Texas. 


Company, 
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x AMERICAN 
— PETROLEUM 
REFINING 


By 
H. S. BELL, C. E. 


Member, American Petroleum Institute; Associate Member, 














D American Society of Civil Engineers; Associate Member, 
, American Society of Mechanical Engineers 
A complete analysis of the problem of petroleum 
: refining, giving reliable up to date information on 
r every phase of modern American practice. 
a 
“American Petroleum Refining” has been issued to meet 
yf the need for a book devoted to the refining of petroleum, a 
\- demand that has been apparent for a long time. 
|- 
$a Condensed Table of It is a critical examination of every phase of American 
~ Contents: petroleum refining, stressing the design and operation of re- 
fineries and presenting much of its material in tabular form. 
e General Introductory. These tables are based on actual experience gained from the 
ut Crude Oils and Their Character- careful investigation and intimate contact with many of our 
istics. most important oil refineries and they reflect the latest and most 
Chemical Properties of Petroleum. improved practice. Special chapters on the physical and chem- 
(d Physical Properties of Petroleum ical properties of petroleum and its products have been con- 
>- and its Products. tributed by eminent authorities. 
C- The Manufacturing Process. 
yf The Refinery Site and General 
iz Arrangement. Every item in the book is intended to contain definite, 
Stills. usable and wanted information and all extraneous material that 
Condensers. can be found in the standard engineering handbooks of the day 
m Heat Exchangers. has been purposely omitted. 
a Cracking. 
10 ee Little attention has heretofore been directed at efficient 
in Filtering. plant operation and this book is designed to guide and instruct 
nt ‘ plant superintendents who appreciate the importance and ne- 
cas Datos. cessity of efficiency. An oil refinery, for mpl resent 
Compounding cessity of efficiency. ‘. n ohinery, ; example, P esents a 
Suen ft 0 fertile field for work along heat conservation lines and Mr. 
. 3ell includes much data gained from actual experience together 
Vetemne: Mietencsmente. with their applications to every day problems. 
Bulk Transportation. ’ ’ 
TS Packages. 
Ip The Power Plant and Boiler House. ; Employes or heads of refineries or oil companies who are 
“s Acid Recovery. in charge of or are planning extensions or modifications to 
er General Departments. their plants falling outside the scope of their own experience, 
Fire Protection. will find in it the necessary technical data. Supply Houses also 
will find this book of great interest as its discussion of the 
- machinery and material in common use in refineries is unusually 


thorough and complete. 
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New Processes Developed for Making 
Cheap Anhydrous Aluminum Chloride 


Washington, D. C.—Development of 
cheaper processes for the production of 
anhydrous aluminum chloride, a chem- 
ical used in the refining of petroleum, 
should lead to an enormously increased 


consumption of this material in the 
United States, according to the De- 
partment of the Interior, which has 


made a study of the matter at the Pa- 
cific experiment station of the Bureau 
of Mines, Berkeley, Calif. Expansion 
in the output of anhydrous aluminum 
chloride would in turn tremendously 
increase the production of chlorine and 
aluminum, the raw materials used in its 








CARGO OIL 


For Power 


manufacture. In fact, the reduction of 
the cost of aluminum chloride to a 
point where its use could become gen- 
eral with petroleum would 
probably necessitate the production of 
chlorine and aluminum in much greater 
quantity than the present capacities of 
these industries would admit. 


refiners 


Anhydrous aluminum chloride is a 
pure white microcrystalline solid which 
is usually yellow to brown, or bluish to 
greenish, due to the presence of im- 
The technical 
anhydrous aluminum 
refining are so 


purities, especially iron. 
advantages of 
chloride in petroleum 


Capacities from 


900 to 2700 Barrels 
Per Hour 


For Steam 


UNION STEAM PUMP CO. 


Battle Creek, Mich. 


UNION 


PUM 


~~ 
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great that cost alone deters its greater 
use, states Oliver C. Ralston, assistant 
chief metallurgist of the Bureau of 
Mines. It is used to convert all unsat- 
urated compounds into saturated com- 
pounds, resulting in the conversion of 
unstable gasoline and lubricating oils 
made from asphalt-base petroleum into 
excellent stable products of good color 
and odor practically equal to paraffin- 
base products. Another effect obtained 
by boiling petroleum products in the 
presence of aluminum cholride is crack- 
ing action, by which high-boiling hy- 
drocarbons can be converted into low- 
boiling hydrocarbons with the forma- 
tion of some coke and some fixed gases 
as byproducts. A top oil, a gas oil or 
a fuel oil can be treated to obtain a 
vield of 60 to 85 per cent of low-boil- 
ing oil containing fractions of petro- 
leum ether, gasoline and kerosene, with 
a residue of coke, or the distillation can 
be stopped at an earlier point and ex- 
cellent lubricants obtained in the heav- 
ier fractions remaining. A third func- 
tion of aluminum chloride in petroleum 
refining is to remove sulphur from, the 
oil. 

Oil men, Mr. Ralston states, seem to 
agree that, if a cheap aluminum chlo- 
ride is made available, nearly all the oil 
refining companies will come to use it. 
If this were to happen, a supply of raw 
materials for making aluminum chlo- 
ride would need to be assured. Assum- 
ing that 200,000,000 barrels of oil are 
refined per annum and that an average 
consumption of aluminum chloride is 
10 pounds per barrel, the annual con- 
sumption of aluminum chloride would 
be 1,000,000 tons, necessitating 800,000 
tons of chlorine and 200,000 tons of 
aluminum. The present chlorine con- 
sumption of the United States is prob- 
ably not over 100,000 tons per annum, 
and bauxite for the production of 200,- 
000 tons of aluminum is not available. 
The conclusions are that additional 
plants for producing chlorine would 
have to be built and an outlet found for 
the caustic soda or caustic potash, 
which is simultaneously produced; and 
that aluminum chloride should be made 


from some raw material other than 
bauxite, probably clays, feldspars, or 
other silicates of aluminum. If only 


one-fourth of the country’s crude oil 
production were refined by the alumi- 
num chloride process it can be seen 
that both the chlorine and the alumj(- 
num producing industries could be se- 
riously unbalanced unless they were 
prepared to cope with new conditions. 

Based on this consideration, any of 
the proposed production processes must 
be considered of little value unless they 
can eventually produce aluminum chlo- 
ride for about 10 cents a pound at most; 
moreover, the supplies of raw material 
should be adequate. 

The first large scale use of aluminum 
chloride was in the preparation of alu- 
minum metal by the reaction of sodium 
metal on the fused double aluminum- 
sodium chloride. 

Aluminum chloride is also being con- 
sidered for the bleaching of brick as red 
brick can be bleached to buff if iron is 
replaced by aluminum. Some steel 
companies have claimed moreover that 
the chloride could be used in removing 
certain impurities from molten metal. 
Any of the uses mentioned might de- 
velop on a larger scale if a cheap prod- 
uct could be produced. 
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WOMAN’S COLUMN 
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——— 


We have long realized that there is 
a demand on this page for a column of 
interest to women. The women’s mag- 
azines all have something of interest to 
men, and, why not something for the 
ladies in a man’s magazine? 

Please realize that a mere man is go- 
ing to do this and it may take us sev- 
eral issues to get onto the hang of it, 
and bear with us meanwhile. 

The prevailing styles in women’s 
clothes speak for themselves, which re- 
minds us that we do not see as much of 
the women as we once did, which may 
account for some of the writer’s ignor- 
ance on the subject. 

From the way they walk we are pur- 
suaded that the women who are imitat- 
in King Tut are of the opinion that 
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he died of spinal meningitis, so to wear 
the Tut styles you practice lying on 
the floor with only the head and heels 
touching. The posture thus obtained 
and the entire elimination of idea as to 
the location of the belt line makes the 
style. 

We peeped into a fashion book to 
get an idea on styles for little girls and 
find that this season they are carrying 
ice cream cones. Blonde children car- 
ry chocolate cones and the darker ones 
look better with strawberry. 

Bathing suits are favored for all ages 
when going into the water and some 
even wear them when they walk by the 
beach. It was ever thus, so that is 
nothing new. 

The girls who bobbed their hair are 
wishing it was long and those who 
didn’t are just the opposite. 

Dishwashing is no more in favor this 
year than last, but the dish washers 
have the cleanest nails. 


Several women have recently laid 
claim to the record on dancing. No- 
body scems to care about the sock 
darning record, and for our part we 


don't care, but we wish they would quit 
wearing hose with runs in them. We 
always see them, and it is hard to walk 
when they run. 
Girls who are large 


troubled with 





Why Not Let Mr. Edison Question? 

A young foreigner was being tried in 
court and the questioning of the lawyer 
on the opposite side began. 

“Now, Ladzky, what do you do?” 

“Ven?” asked Ladzky. 

“When you work, of course,” said the 
lawyer. 

“Vy vork—” 

“I know,” said the lawyer, “but what 
at?” 

“At a bench.” 

“Oh,” groaned the lawyer, 
do you work at a bench?” 

“In a factory.” 

“What kind of a factory?” 

“Brick.” 

“You make brick?” 

“No; de factory is made of bricks.” 

“Now, Ladzky,what do you make in 
that factory?” 

“Eight dollars a week.” 

“No! No! What does the factory 
make?” 

“T dunno; a lot of money, I think.” 


“where 


“Now, listen, what kind of goods 
does the factory produce?” 
“Oh,” said Ladzky, “good goods.” 


’ 


“T know, but what kind of goods?’ 

“The best.” 

“The best of what?” 

“The best there is.” 

“Of what?” 

“Oh dos goods.” 

“Your honor,” said the 
give up.”—Daddy unknown. 
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BLESSING TON 











ears should take care to keep them 
clean. 

Referring again to bobbed hair, while 
this style of head dress has proven of 
much benefit to men who in years gone 
by were found with long 
hairs on their coats, it is pointed out 
that blonde stenographers of brunette 
men. should be careful: Also 


working for bald headed men might as 


sometime 


girls 


well let it grow out. 





REFINERY FOR SALE 

Will be sold under foreclosure proceed- 
ings July 3rd. Wichita Falls, Texas, with 
all pipe line connections, machinery and 
equipment in first class condition in every 
particular, 1200 bbl. capacity located on 
fifteen acres of land owned in fee. For 
full and complete description, address O. 
C. McLeod, 611 Brady Bldg., S2n Anto- 
nio, Texas. 








Electrically Driven Centrifuges 
Hand Centrifuges 
WRITE 
WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory 
Apparatus 


918 Chestnut St. Philadelphia, Pa. 








FOR SALE 
One 814” x 41%” x 10” two 
stage type 10-B_ Ingersoll- 
Rand Air Compressor suit- 
able for Gasoline Plant 
Service. Pulley 10” face, 
53” diameter. In use about 
six months; discarded for 
larger unit. 
Monongahela West Penn Public 
Service Company 
Fairmont, W. Va. 
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wae RECENT REFINERY PATENTS ISSUED seve 





Washington, D. C.—The following 
patents of interest to the oil refining 
industry have recently been issued by 
the United States Patent Office at 
Washington: 

Treating Oil 

No. 1,450,326, issued on April 3 to 
Harold T. Maitland, assignor to Sun 
Oil Company, Philadelphia, Pa., a cor- 
poration of New Jersey, on an appara- 
tus for treating oils. The patent com- 
prises a digester and mechanical mas- 
ticator comprising a vessel, a rotatable 
upright hollow shaft, a hollow stirrer 
secured to and communicating interior- 
ly with the shaft, means to introduce 
fluid into the upper part of the shaft, 
the same therefore passing through the 
shaft into the stirrer and thence into 
the interior of the and means 
to introduce washing liquid into the 
vessel through the bottom thereof. 

No. 1,450,545, an apparatus for sepa- 
rating liquids of different densities, is- 
sued on April 3 to Oscar E. Hans of 
Bartlesville, Okla. The patent consists 
of an apparatus for separating liquids 
of different densities, comprising a 
draw-off tube, means for drawing liquid 
from the upper portion of a body of 
liquid into said draw-off tube, and sepa- 
rate means mounted to be maintained 
adjacent to the surface of the body of 
liquid for preventing an inflow of liquid 


vessel, 


when said 
definite 


nicans 
liquid of a 


draw-off 
reaches a 


to said 
means 
density. 
Purifying Oils 

No. 1,450,617, a patent on a process 
of purifying mineral oils, issued on 
April 3 to James Smith, Glasgow, Scot- 
land, which is the herein described pro- 
cess of purifying mineral oil consisting 
in digesting the oil under pressure with 
absorbent cotton waste saturated with 
alkali by application of steam heat with- 
out contact of the steam with the oil 
while excluding the air from the oil. 


Treating Hydrocarbon 

1,451,052, a patent covering a 
treating hydrocarbons, is- 
sued on April 10 to Heliodor Rostin, 
Vallo, Norway. The patent comprises 
the method of hydrogenating unsatur- 
ated hydrocarbons, which comprises 
vaporizing the hydrocarbons and _ re- 
acting upon said vapors with hydrogen 
sulphide in the presence of a metal 
capable of combining with the sulphide 
at a temperature of approximately 300 
degrees, C., whereby nascent hydrogen 
will be liberated and combine with the 
hydrocarbons. 

No. 1,541,129, issued on April 10 to 
John W. Van Dyke, Philadelphia, Pa., 
assignor to The Atlantic Refining Com- 
pany, Philadelphia, Pa., a corporation 


No. 
method of 
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A New Name for an Old Friend 


WwHats in a name, anyway? The refinery construction 
work we are doing under the name “Pioneer” is just 
the same high grade as when it bore the name “Tulsa 


For eighteen years, as the “Tulsa Boiler and Sheet Iron 
Works” we have turned out tanks and refinery steel con- 
struction that made good friends for us among the wise 
We pioneered in giving these 
people “close to home” service on the best kind of work. 

Now, under the new name, The Pioneer Tank and Boiler 
Company, we're all set with the men, machinery and money 
to keep on growing under the Pioneer banner like we did 
when Tulsa Boiler and Sheet Iron was on our letterhead. 

There is no change in our organization. 

Get Pioneer quotations on tank and refinery construction work. 


PIONEER TANK & BOILER COMPANY 
(Formerly Tulsa Boiler and Sheet Iron Works) 
Box 1926, TULSA, OKLA. 
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of Pennsylvania. This is the method of 
distilling oil which consists in raising 
the oil to distillage temperature in the 
presence of steam of lower temperature, 
withdrawing steam from the resultant 
mixture of steam and distillate, impell- 
ing the withdrawn steam by motive 
fluid steam in contact therewith, and 
introducing the mixture of steam into 
oil undergoing distillation at a temper- 
ature higher than the temperature of 
said mixture. 

No. 1,451,367, a patent on a process 
of treating shale, issued on April 10 
to Stephan Marko, of Chicago, Illinois. 
This covers a process of producing 
combustible gas from oil-bearing shale 
consisting in agitating ground shale in 
the presence of dry heated gaseous 
products of combustion at temperatures 
in excess of 600 degrees F., passing the 
heated shale and gases to a secondary 
zone of treatment and there contin- 
uously agitating the shale and subject- 
ing it to increased temperatures and 
adding sufficient quantities of super- 
heated steam to the secondary stage of 
treatment to increase to a predeter- 
mined amount the hydrogen content of 
the evolved gases, separately with- 
drawing the gas and shale residue from 
the secondary stage of treatment. 


Pipe Still 
No. 1,451,574, a patent on an oil re- 
fining device, issued on Apirl 10 to 
Charles Fred Hillman, of Wichita Falls, 
‘I exas. This is an apparatus compris- 
ing a pipe still, a pair of separators, a 
pipe line connecting the pipe still with 
one of said separators, a vapor pipe line 
connecting said separator with the 
other separator, a pump line for deliv- 
ering the crude oil to the pipe still, 
portions of said line enclosing portions 


of the vapor line, a condenser con- 
nected with the second separator, a 
pair of stills, a pipe connecting the 
second separator with said stills so 


that the oil will flow to said stills by 
gravity, a pair of condensers connected 
with said pair of stills, a second pair 
of stills, a pipe line connecting the same 
with the first separator so that the oil 
will flow into the said stills by gravity, 
a pumping out line connected with the 
bottoms of said pairs of stills, valves in 
said discharging lines, a by-pass pipe 
connecting the line leading from the 
first separator with the pumping out 
line to cut out the second pair of stills, 
a valve in said by-pass and means for 
exchanging the heat of the oil in said 
pumping out line with the crude oil 
on its way to the pipe still. 


Horizontal Retort 
No. 1,451,575, a patent on an oil shale 


retort, issued on April 10 to George 
Edward Holmes, of Salt Lake City, 
Utah. It comprises a heating furnace, 


a closed horizontal retort, extending 
through such furnace and subjected to 
graduated external heat; means for ad- 


mitting shale into the cooler end of 
said retort; reciprocating means for 
stirring the shale when said means 


moves in one direction and to move the 














MAY, 1923 





shale along the bottom of the retort 
in the other direction; means for draw- 
ing off distilled products progressively 
along said retort; means to inject low 
pressure steam through the agitating 
means along the bottom of the retort 
while the shale is in process of dis- 
tillation; and means for discharging the 
spent shale at the hottest end of the 
retort, substantially as described. 

No. 1,451,739, a patent on an appara- 
tus for refining crude oil, issued on 
April 17 to John Mayes, Wichita, Kan- 
This apparatus comprises a fur- 
nace having a firepot included within 
the walls thereof, a pan as a base of 
an enclosed evaporating chamber sup- 
ported above said firepot and a pipe 
for gases leading therefrom; bar mem- 
bers slidably supported upon support- 
ing elements in said chamber, a series 


Sas. 


of horizontally disposed U-shaped 
members carried by said bars, with 
their side elements contiguous one 


another and their ends contiguous one 
wall of said chamber; a hinged door 
at the opposite wall of said chamber, 
and a second series of U-shaped mem- 
bers similarly arranged but in reversed 


position with their bases contiguous 
said door and whereby the end ele- 
ments of each series register inter- 


mediate side elements of the opposite 
series to provide a tortuous passage in 
said chamber above the base of the 
pan; and an inlet pipe connecting to 
one end of said passage and an outlet 
pipe leading from the opposite end of 
said passage for the purposes substan- 
tially as specified. 


Distilling Liquids 

No. 1,452,617, a patent on a process 
of and apparatus for distilling liquids, 
issued on April 24 to Walter E. Sanger 
of New York City, assignor to Wil- 
liam Garrigue & Company, Inc., New 
York, N. Y., a corporation of New 
York. This is a distilling apparatus, 
consisting of a combination of a still, 
a concentrator, an evaporator, a vacuum 
pump connected to said evaporator, a 
superheated condenser, a cooler con- 
denser, connections for passing water 
vapors from said evaporator through 
said superheater condenser and into 
said still, means for passing vapors of 
distilling liquid from said still through 
said superheater condenser, to super- 
heat said water vapors and partly con- 
dense said liquid vapors, means for 
passing the uncondensed liquid vapors 
into said cooler condenser, to condense 
a further fraction of said liquid vapors, 
a third condenser, connected to said 
cooler condenser for condensing water 
vapor uncondensed in said first two 
condensers, connections for leading 
condensed liquid from said superheater 
and cooler condensers to said concen- 
trator and a connection for leading con- 
densed water from said third condenser 
to said evaporator. 

No. 1,452,778, issued on April 24 to 
Emile Agustin Barbet, Paris, France. 
This is a process for recovering petro- 
leum, petrol, benzol, alcohol, ether and 
other volatile vapors from, aeriform 
mixtures arising in reservoirs contain- 
ing substances from which said vapors 
are formed, consisting in discharging 
the aeriform mixture containing the 
vapors to be recovered from the reser- 
voir: containing the same, passing the 
mixture into a column containing a 
suitable absorbent, feeding additional 


absorbent to said column as the aeri- 
form mixtures passes through the same, 
regulating the absorbent feed automat- 
ically and proportionally to the quan- 
tity of vapor passing through the col- 
umn and distilling the vapor from the 
absorbent. 

No. 1,453,037, a patent on an appara- 
tus for the treatment of naturally-oc- 
curring hydrocarbon-containing mate- 
rials, issued on April 24 to Clifford P. 
Bowie, Berkeley, California, and Mar- 
tin J. Gavin, Boulder, Colorado. The 
apparatus conaprises a retort, to which 
the material to be treated is supplied; 
an underlying heating hearth for re- 
ceiving the material, said hearth being 
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spaced from the base of the retort to 
leave a_ peripheral opening; means 
within the retort, operating over the 
hearth for moving the material to said 
opening; offtakes in the wall of the re- 
tort above said opening for the vapor- 
ous material; and a sealed discharge 
associated with said opening for the 
residual materials, consisting of a plate 
exterior to, spaced from, and rising 
above the level of the opening. 


Casper, Wyo.—The capacity of the 
Texas Company's refinery here is be- 
ing increased so that it wiil be almost 
doubled. Six batteries of 10 stills each 
are being added. 
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Refiners Seeking Relief Through Cracking 


North Texas plants looking for higher 
gasoline recovery in effort to break even 


Fort Worth, Texas.—The passing of 
the days when the spread between the 
cost of crude and refinery operation 
and the net return from sale of refined 
products was great enough to assure a 
fair profit over the year’s average to 
owners of skimming and topping plants, 
is forcing the independent refiners to 
install creackine units. Although three 
skimming plants in North Texas 
equipped with small units of cracking 
processes last year, the rush for crack- 
ine units did not become noticeable un- 
til the early part of this year when the 
outlook summer gasoline business 
took on a bright Seven addi- 
tional skimming plant owners have be- 
vun construction work on cracking 
units, despite the fact that the oil mar- 
ket has suffered a reaction, and it is 
planned to have all in operation before 
the close of the summer motoring sea 
son. When completed these plants will 
have a combined daily charging capac- 
ity of approximately 10,300 barrels of 
kerosene, distillates and fuel oil, and 
represent an investment of approxi- 
mately $2,000,000, including 
tankage 


were 


for 
aspect 


necessary 


Because of the vreat number ol 
cracking processes on the market the 
prospective buyers have experienced 


considerable difficulty in making a de- 
cision on their choice and thousands of 
dollars have been spent in making in- 
spections and investigations of units in 
operation at distant points. A head of 
a company operating a large skimming 
plant at Wichita Falls reports that 
more than $4000 has been expended to 
date in) studying different processes 
while in actual use and because of the 
brief period that some of the processes 


Skimming 


Cracking 


Company Plant Location Capacity Number Capacity 
“Clayton Oil & Ref. Co., Dallas ; 5,000 Cracking Process Units in Bbls. 
Grayburg Oil Co., San Antonio. ............. 2,000 Cross 2 1,700 
“Elliot Jones & Co., Inc., San Antonio...... $,000 Fleming 2 600 
*Miller Petroleum Co., Wichita Falls........ 2,500 Holmes- Manley 1 850 
Panhandle Ref. Co., Wichita Falls.......... $,500 Cross : 2 1,700 
Southern Ref. Co., Somerset... cece ccccsccces 1,200 Dubbs 2 1,000 
Star Ref. & Prod. Co., Fort Worth.......... 2,800 Fleming 1 300 

Texhoma Oil & Ref. Co., Wichita Falls. 4,000 Fleming 1 300 

lranscontinental Oil Co., Fort ‘orth...... 5,000 Dubbs ' 2,000 
White Eagle Oil & Ref. Co., Fort Worth.... 5,000 Ilolmes- Manley l 850 

_ A. J. Slagter 1 1,000 

RMI ~ a0 Saas es Skink ass era aa Am ce rare el arene arers 36,000 —— 

17 10,300 
Under construction. 


have been in actual operation it was de- 
cided to postpone their purchase. Three 
other skimming plant operators are de- 
laving the installation of cracking units 
to await the results from units being 
erected at nearby plants. The problem 
selecting the most advantageous 
cracking system is being made doubly 
difficult for the prospective buyer be- 
cause of the competitive “knocks” given 
by some of the distributors. 


ol 


Fortunately a variety of processes are 
being installed in the Notrh Texas re- 
fining centers and facilities for crack- 
ine distillates and other light oils are 
about equal to those for cracking fuel 


oil. This avoids any immediate danger 
of shortage of raw material for the 
cracking units in the district. Since 


kerosene distillates and gas oil net the 
refiners a comparative low price over 
the year it is expected that efforts will 
be made to as much of these 
commodities as possible using the res- 
idue for fuel oil. The use of the crack- 
ing system will serve to reduce the out- 
put of the above products and better 
prices are considered likely to result. 


crack 
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\ few of the skimming plant owners 
having cracking units installed have an- 
nounced that plans are to crack nearly 
all fuel oil before placing it on the mar- 
ket and if necessary additional crack- 
ing units will be erected to handle the 
output of the skimming plant. 

On the coast near Smith Bluff, Texas, 
the Humphreys Pure Oil Company is 
crecting 26 Cross cracking units that 
will have a capacity of approximately 
20,000 barrels per day. The project is 
expected to be in operation before the 
end of the present year, and represents 
an investment of approximately $3,- 
500,000. It will be largely used for 
cracking Mexia crudes, which will be 
delivered by the Mumphreys Pure Oil 
Pipe Line Company's line, which now 
extends from the Mexia field to the 
coast. 

Below is a list of the independely 
owned skimming plants in North Texas 
that have cracking processes installed 
or under construction: 


New Calorizing Company 
Incorporated in Delaware 


Pittsburgh, Pa.— Calorizing Com- 
pany has been incorporated under the 
laws of Delaware to take over the as- 
sets and business of the Calorizing 
Company of Pittsburgh, commercial 
developers of a heat treating process 
originated by the General Electric 
Company. The new company has an 
authorized capital of 30,000 shares of 
8S per cent cumulative convertible pref- 
erence stock of $25 par value and 100,- 
000 shares of common, no par value. 
The General Electric Company owns 
25 per cent of the common stock. 

Directors of the new company are 
Brooke L. Jarrett, president; A. W. 
Farr, vice president; P. S. Chess, sec- 
retary; S. F. Cox, chief engineer, and 
W. M. Stearns, C. McK. Lynch, Mau- 
rice L. Farrell and J. de S. Freund. 


Chicago Ill.—Some 22,000 employes 
of the Stanard Oil Company (Indiana) 
are affected by the wage increase of 5 
cents an hour announced recently by 
the company. The increase became ef- 
fective May 16 and will apply to a ma- 
jority of workers at the Whiting, Ind., 
Sugar Creek, Mo., Wood River, IIl., and 
Casper Greybu!l and Larabie, Wvyo., 
works. 
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: : : sas City Refining Company, Kansas 
St. Louis Refiners Getting Crude by City; H. L. McReynolds of the White 


Tank Cars 


Kansas City, Mo.—East St. Louis re- 
finers who obtain crude oil in tank cars 
from the Mid-Continent field are seek- 
ing a lower rate for the haul and traffic 
the Western Petroleum 
Association at their meeting 
here May 3 were petitioned for assist- 
ance in bringing about the reduction. 
The East St. Louis refiners advised the 
traffic managers that they did not in- 
tend to intervene or in any way op- 
pose the attempt of the Mid-Continent 
refiners to obtain a reduction in fuel oil 
rates from the Southwest territory to 
official classification territory. The 
matter has been referred to by the traf- 
fic managers to the executive commit- 
tee of the association. 


managers of 
Refiners 


Other matters taken up at the meet- 
ing included the protestine by the asso- 
ciation of a proposed advance in petro- 
leum rates from, Oklahoma and Kansas 
to El Paso, Texas, and group and also 
the protesting of cancellation of 
than carload rates on petroleum prod- 


less 


ucts in Arkansas. The proposition of 
empty tank cars offered for return 
transportation with outlet valves un- 


seated was discussed, but no action was 


taken. In connection with the discus- 
sion of rates on petroleum products 
form Group D to Pacific Coast terri- 























Petition for Lower Rates 






































MID-CONTINENT REFINERY 
OPERATIONS 
as of May 1, 1923 
Amount 
Number Number Crude 
of plants of plants run 
operating shut down (Bbls) 
Kansas .. 24 17 53,200 
Cie. .... B 68 142,700 
N. Texas.. 33 39 52,700 
mm Sa... § 11 14,900 
re 10 7 9,500 
Totals ..124 142 273,000 
tory, it was decided that the associa- 


tion will take necessary action to main- 
tain the present differential of the Mid- 
Continent field under Group D. 

Those attending the meeting, which 
was held at the Muehlbach Hotel, in- 
cluded W. S. Lynch of the Miller Pe- 
troleum Company, Kansas City; A. F. 
Winn of the Midland Refining Com- 
pany, El Dorado, Kan.; H. W. Roe of 
Cosden & Co., Tulsa; A. C. Holmes of 
Empire Refineries, Tulsa; A. G. Briggs 
of the Transcontinental Oil Company, 
Tulsa; L. D. Summerwell of the Kan- 


Eagle Oil and Refining Company, Kan- 
sas City; W. M. Powers of the Lubrite 
Refining Company, St. Louis; L. A. 
Klein of the Indiahoma Refining Com- 
pany, St. Louis; C. A. Musgrane of the 
Phillips Petroleum Company, Bartles- 
ville, Okla.; R. M. Coat of the Marland 
Refining Company, Ponca City, Okla.; 
B. J. Burchett of the Shaffer Oil and 
Refining Company, Chicago; H. G. 


Watts of the Derby Ojil Company, 
Wichita, Kan.; G. P. Nissen, of the 
Sterling Oil and Refining Company; 


Wichita, Kan.; G. L. Walker of the Mu- 
tual Oil Company, Kansas City; E. PI. 
Byars of the Western Petroleum Re- 
finers Association, Fort Worth; J. F. 
Lawrence and A. T. Sindel of the West- 
ern Petroleum Refiners Association, 
Kansas City. 


Wyoming Refinery Adding 
New Still to Osage Plant 
Casper, Wyo.—A 350-barrel still has 


been added to the plant of the Osage- 
Upton Refining Company at Osage in 
the castern part of Wyoming. Equip- 
ment also has been ordered by this 
company for a cracking plant which is 
to be installed at once. Twenty-five 
new wells are to be drilled by the Elton 
Oil Company according to most recent 
reports. 
































Showing the arrangement of the 10 standard make of absorbers size 4’x40’ in use at the National Gasoline Company’s 15,000,000 cubic teet 
daily capacity natural gasoline plant in the Pioneer field of Texas. 
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March Refinery Runs for U. S. Plants 
Show Decrease Over Month of February 


During the month of March there 
were 288 refineries in the United States 
reported to the Department of the In- 
terior as operating at an average of 
76.6 per cent of their daily indicated 
crude oil capacity of 1,971,650 barrels. 
Refineries operating at a rate 
about 1 per lower than that of 
February. 

Inasmuch as the figures for imports 
and exports for March are not yet 
available, the customary tabulations 
given in this report showing the indi- 


were 
cent 


cated domestic consumption of gaso- 
line, kerosene, gas and fuel oils, and 
lubricants can not yet be compiled. 


These figures will probably be shown 
in the April report. 

The output of gasoline in March was 
630,701,355 gallons, a daily average ol 
20.345,205 gallons, which establishes a 
new high record. Stocks on hand 
March 31 were 1,259,209,171 gallons, an 
increase of 129,000,000 gallons over the 
stocks at end of February. The do- 
mestic consumption during March may 


be estimated at about 440,000,000 gal- 
lons, based upon the expectation of 
normal imports and exports. 

Kerosene production during March 
was 190,701,276 gallons, or a daily av- 
erage of 6,151,654 gallons. This was a 
slight decrease from the Feruary sate 
of production, however, the stocks 
were increased about 11,000,000 gallons, 
amounting to 283,339,806 gallons. 

The March production of gas and 
fuel oils was 970,891,272 gallons, an in- 
crease of 68,000,000 gallons over Feb- 
ruary output, however, the daily aver- 
age production was 31,319,073 gallons 
which shows a 3 per cent decrease in 
the daily rate of output. Stocks de- 
clined slightly to 1,254,122,371 gallons. 

Lubricants produced during March 
amounted to 90,745,095 gallons, which 
shows a considerable increase (5.76%) 
in the daily rate of production amount- 
ing to 2,927,261 gallons. Stocks were 
235,262,558 gallons, this being a de- 
crease of about 3,600,000 gallons. 





Gulf Case on Elkin Law to 
Go to the Supreme Court 


Washington, D. C., May 7.—The 
United States Supreme Court today an- 
nounced it would review the case 


brought against the Gulf Refining Com- 
pany by the government for the recov- 
erv of $99,000 for 99 alleged violations 
of the Elkins law. 

The company was prosecuted and 
convicted in the lower court in Okla- 
homa on the charge of having received 
concessions and discrimations in rates 
on shipments of gasoline from Okla- 
homa points to its refinery in Texas. 
The shipments were made by the Gyp- 
sy Oil Company, a subsidiary of the 
Gulf, as unrefined naphtha, paying 
charges on that basis instead of as gas- 
oline. Upon appeal to the Eighth Cir- 
cuit Court of Appeals the conviction of 
the lower court was reversed. 

It was declared by the attorneys for 
the government that the circuit court’s 
acion would prevent the prosecution ot 
seven other criminal indictments pend 
ing in Oklahoma, charging violation of 
the Elkins act, and the act regulating 
transportation of explosives. The rail- 
road administration also made repre- 
sentations that the government would 
be unable to collect the difference in 
freight between unrefined naphtha and 
gasoline. 


Oklahoma Refiner Reports 
Must Be Filed by June 3 
Oklahoma City, Okla—The Oklaho- 


ma corporation commission has _ ex- 
tended until June 3, the time for filing 
complete reports on production and 
capacity of refineries and natural gas- 
oline plants in the state. The report 
must show the location of the plant, 
post office address. character of proc- 
ess used and whether the plant is in 
operation or shut down. 

The commission expects to use this 
report to keep check on the payment 
of the l-cent gasoline tax which is ef- 
fective June 30 in Oklahoma. 


Texas Refinery Is Moved 
To California District 


Los Angeles.—The Manhattan Oil 
Refining Company’s plant at Burkbur- 
nett has been purchased by the Comet 
Oil Company of Los Angeles and will 
be moved immediately to the Comet’s 
refinery site on Downey Road near this 
city. 

The Manhattan plant had a rated ca- 
pacity of 3500 barrels, and not only the 
plant, but a large amount of tankage is 
being removed to the California loca- 
tion. 

The Comet Oil Company was recent- 
ly formed by the consolidation of other 
interests, and is already doing business 
in California. H. S. Botsford, formerly 
of the Puente Oil Company; D. M. 
Bechtel of the Chemical Oil Refining 
Company and others well known in re- 
fining circles are associated with the 
Comet Oil Company. 

The Seaboard Oil Refining Company, 
in which some of those connected with 
the Comet Oil Company are also in- 
terested, is preparing to build a refin- 
ing plant at Long Beach. 


Work Gelne Ahead Rapidly 


On New Roxana Refinery 
Arkan-as City, Kan.—Work is pro- 
gressing rapidly on the new refinery to 
be erected here by the Roxana Petro- 
leum Company, which is to cost in the 
neighborhood of $4,000,000. Present 
plans call for the completion of two 
stills by January 1 next and it will re- 
quire about a year’s time to complete 
the project. 

Al Rosenthal of Tampico, Mexico and 
L.. P. Arms of Omaha who are connect- 
ed with the engineering department of 
the company have arrived here as have 
<. J. Thomas, superintendent of con- 
struction for Roxana and J. H. Duden- 
dorff of Wood River, Ill, master me- 
chanic of construction. 

Equipment for the refinery is being 
furnished by the United Iron Works, 
Inc., of Kansas City. 


Rio Grande Building New 
Refinery in California 


Los Angeles, California—vThe Rio 
Grande Oil Company of El Paso, Tex- 
as, has started construction work on 
a 3000 barrels capacity refinery to be 
located on a 100 acre site at Vinvale, 
near Los Angeles, and present plans 
are to have the plant in operation by 
July 15. Part of the equipment to be 
used in the plant was obtained through 
the purchase of the Alamo Refining 
Company, or General Oil Company’s 
skimming plant at Eastland, Texas, 
and eighteen freight cars were required 
to transport the dismantled plant from 
Texas to California. 

The Rio Grande Oil Company has 
also announced that a four-inch pipe 
line is to be built from the Vinvale re- 
finery to the Santa Fe Springs field, a 
distance of about six miles, to supply 
the plant with crude. Considerable 
steel storage for both crude and re- 
fined products is to be erected also. 


The plant is adjacent to both the 
Southern Pacific and Union Pacific 
railroads. 


Headquarters of the company in Los 
\ngeles are located at 627 H. W. Hell- 
man building, with L. M. Lockhart, 
secretary-treasurer of the company, in 
charge. The Rio Grande Oil Company 
is now operating refineries at El Paso 
and Phoenix, Arizona, and sells all of 
its products under the trade name of 
“Speedene” oils. The company is 
owned and managed by the Lockhart 
family, a father, six sons and one 
daughter. 


Absorption Plant Being 
Built in Brown County 


Fort Worth, Texas.—<A natural gaso- 
line manufacturing plant capable of 
handling 500,000,000 cubic feet of gas 
daily is being erected in Brown Coun- 
ty, Texas, by the Eddy Gasoline Com- 
pany at an estimated cost of $150,000. 
The plant is located on the M. M. Cox 
farm, Jose Padillo survey No. 645 in 
the north Brown County oil field, and 
will use the absorption process, with 
six units. 

The Eddy Gasoline Company will 
dispose ofthe output of the plant from 
its offices at Cisco, Texas, P. O. Box 
No. 595. The officers of the company 
are: Chas. B. Eddy, president; W. H. 
Harrison, general manager; and R. L. 
Ponsly, plant superintendent. 


Boston, Mass.—A foreclosure sale of 
the properties of the Massachusetts 
Refinery Company has been ordered in 
a decree issued by Judge Waite of the 
Superior court of Massachusetts. <A 
reorganization plan for the company 
has been worked out by the bondhold- 
ers protective committee. 


New York, N. Y.—The new Mackees 


Rock warehouse of the Chesebrough 
Manufacturing Company, now under 
construction, ‘is expected to be com- 


pleted and in use by Septemher 1 and 
will relieve the pressure of the work at 
the Perth Amboy. N. J., plant of the 
company. The MacKees Rock ware- 
house represents an expenditure of ap- 
proximately $350,000. The company 
has recently completed another ware- 
house in England, where the company 
has a good market. 

















Transcontinental Oil Co. 
Launches Expansion Plan 


Pittsburgh, Pa—The refinery de- 
finery department of the Transconti- 
nental Oil Company is launching a mill- 
ion dollar expansion program which 
will include additions at the Fort 
Worth, Texas, and Boynton and Bris- 
tow, Oklahoma, plants of the company. 
The work will be under the supervision 
of W. S. Slagter, general superintend- 
ent, and Dr. Sidney Born, assistant gen- 
eral superintendent. The work in the 
Mid-Continent field wili be directed 
from the Muskogee, Oklahoma, offices 
of the company. 

\ new type of still is to be installed 
at the plants, nine of them to be in- 
stalled at Fort Worth and three at 
Boynton. These will represent a new 
departure in this kind of work and are 
stills especially designed by Transconti- 
nental engineers. 


First Gasoline Fleet ter 
Panhandle Starts Operation 


Wichita Falls, Texas.—The first nat- 
ural gasoline manufacturing plant to 
be erected in the Panhandle section oi 
the state, where the greatest pro- 
ducing area in the country is located, 
has becn placed in operation by the 
Cannon Gasoline Company at an esti- 
mated expenditure of $40,000. The 
plant is located in section 159, block 
2, about four miles north of Amarilio, 


gas 


Potter County, and on the gas main 
that conducts the gas from the fields 
to Amarillo. A combination absorp- 
tion process is in use at the plant, 


which has a daily handling capacity of 
about 20,000,000 cubic feet gas. The 
plant is only handling about 5,000,000 
cubic feet gas daily at present because 
of the limited outlet for the residue gas, 
but when the smelter plant nearing 
completion in Amarillo is placed in 
operation the gasoline plant will run to 
capacity. 

Although quantities of the gas pro- 
duced by wells in the Panhandle fields 
is exceptionally lean in gasoline con- 
tent, the Cannon plant is reported to be 
recovering approximately one and one- 
quarter gallons of gasoline per thou- 
sand cubic feet. The entire output of 
the plant is sold locally and to the 
Magnoha Petroleum Company for 
blending into motor fuels. J. J. Has- 
tings and F. J. Sturm are at the head 
of the Cannon Gasoline Company, with 
the former actively in charge of the 
plant operations. Headquarters are 
maintained at Amarillo. 


Miller Gas Engine Has 
New Tulsa Sales Office 


Tulsa, Oklahoma.—A sales office of 
the Miller Improved Gas Engine Com- 
pany has opened here to take care of 
the Mid-Continent territory. E. R. Nep- 
tune is in charge of the office, which is 
at 742 Kennedy Building. 

>. A. Watts, president of the com- 
pany, was in Tulsa at the time the of- 
fice was opened. He spent several days 
investigating conditions in the district. 
H. M. Houston of the sales department 
at Springfield, Ohio, also spent several 
weeks in the Mid-Continent territory in 
connection with the opening of the 
Tulsa office. 
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Construction Starts on 


Stephens Gasoline Plant 
Fort Worth, Texas. — Construction 
work cn the Southern Gasoline Com- 
pany’s 4,000,000 cubic foot daily capac- 
ity compression gasoline manufacturing 
plant on the L. C. Dennison survey, 
A-50, in the southeast corner of Ste- 
phens County, is nearing completion. 
This plant will have two units, and will 
operate on gas testing slightly better 
than one gallon per thousand cubic 
feet. Headquarters of the company are 
at Ranger, Texas. 


Montrose Plant Suspends 


Operations Indefinitely 

Fort Worth, Texas.——The Montrose 
Oil Refining Company, a subsidiary of 
the Invincible Oil Corporation, has in- 


definitely suspended operations of its 
5000 barrels daily capacity skimming 
plant located near Fort Worth, dis- 
posed of all oil stocks and discharged 
all employes except caretakers of the 
plant. <A traffic office will be retained 
in Fort Worth to look after tank cars 
recently let out on leases. 


The executive offices of the Shaffer 
Oil and Refining Company at Chicago 
have been moved from the Continental 
and Commercial Bank Building to the 
Illinois Merchants Bank Building, 230 
South Clark Street. 





H. M. Rose, manager of the Chicago 
office of Empire Refineries, has J. R. 
Trolinger as his assistant, who has been 
transferred from the Tulsa, Oklahoma, 
offices of the company. 








on the size. 
over 100,000 rivets. 


we ask is a fair trial, 
and convince yourself. 


ers, ship builders, and foundry workers. 
for the asking. 


HIGH GRADE STRUCTURAL TOOLS 
3159 So. California Avenue, Chicago, III. 








Ketler Rivet Sets 
Stand Hard Driving 


Do the rivet sets you are using break at the shoulder after driving only 
a few hundred rivets? 
You can get 10 to 100 times more rivets by using Ketler Rivet Sets. 
The average Ketler Set will drive from 5,000 to 50,000 rivets, depending 


Several 54-inch sets in our possession have driven well rd 


Ketler Sets will give you these results on your own work. All e 7 
Order a half dozen sets—try them out y, rd 


THEY ARE NO HIGHER IN PRICE 3“ *** 


Send for our 96 page catalog showing all kinds of high e” 
grade forged tools for boiler makers, structural steel work- 
A copy is yours 


ves _ 
Ketler-Elliott Co. _(~< see 4 
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Vilter High Speed 
Horizontal Refrigerat- 
ing Machine 


Vilter Equipment is used 
in many of the oil re- 
fineries. 


Vilter-Milwaukee typifies the 
true standard of reliability 
in machinery construction 
and refrigerating engi- 
neering. 


Vilter Low Temperature 
Compression System (for 
efficiently producing low 
temperatures with com- 
pression system.) 


Vilter Sales Engineers al- 
ways at your service. 


Branch offices in all the 
principal cities. 





Established 1867 


The Vilter Manufacturing Co. 


1152-1162 CLINTON ST., MILWAUKEE, WIS. 


Builders of Refrigerating Machinery, Oil Cool- 
ing Coils, Gasoline Condensers, Etc. 























large quantities, and represent spot quotations, 
unless otherwise stated, f. o. b. manufacturing 


points. 

(Quotations by Wishnick-Trumpeer Chem. Co., 
Chicago.) 
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Litharge 


Chicago market, bbl. 


Offices of the North American Car 
Company and the Commerce Petroleum 
Company in Tulsa which have been lo- 
cated in the Daniels building, have been 
moved to 907-08 Petroleum Building in 
that city, where larger and better ac- 
commodations are afforded. 
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Bessemer’s notable crane equipment. Seventeen 

overhead cranes are continually busy keeping 
Bessemer costs down and allowing Bessemer designers 
to build extra quality into Bessemer products. 


6 (CC Bessem overhead costs” is strikingly illustrated by 


You profit by a manufacturing method which eliminates 
every needless and useless expense—you get a better 
product for your money. 


Bessemer’s seventeen overhead cranes to handle heavy 
castings and assembled products are merely a sample of 
the efficient way the Bessemer plant is equipped through- 
out. Where there’s a way to save you money or build 
you a better engine we take it. 


That’s why Bessemer Engines are selected for service 
all over the world. 












The following quotation 
from a letter from the 
Societe des Mines de la 
Romance, Paris, France, 
showsthat Bessemer satis- 
faction extends to foreign 
fields as well as American 
industry. 

“We have received your 
letter of December 20th, 
concerning the mainte- 
nance and operation of 
our Bessemer Oil Engines. 
“The Bessemer Engines 
we have are operating 
ina very satisfactory 
manner. 

“These engines serve to 
furnish electric current 
to compressors, extrac- 
tion machines, and other 
mine machinery. They 
operate in parallel with 
hydraulic turbines.” 





THE BESSEMER GAS ENGINE COMPANY 


18 York Street AA 


Grove City, Pa. 


BESSEMER 
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BESSEMER OIL FIELD ENGINES — COMPRESSORS 


fa VACUUM PUMPS — ROLLER PUMPING POWERS 
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THE NEW ENCLOSED TYPE 


Watts- Miller 
Gas Engines and 
Direct Gas 
Engine Driven 
Compressors 
and 
Vacuum Pumps 


Direct Gas Engine Driven Vacuum Pump, Two Cylinder 


Pat. June 22, 1897; Oct. 6, 
1914; April 13, 1915 








High Efficiency Gas Engines, 
Compressors, and 
Vacuum Pumps 
for Power 
Plant Equipment 


Sizes from 25 to 400 h. p. . 
Single Cylinder Belted Engine 








Compressors _ particu- 
larly adapted to casing- 
head gasoline plants, 
gas pumping plants, 
and compressed air in- 
stallations, in single 
and 2-stage machines 
to operate on _ practi- 
cally all intake and dis- 
charge pressures. 
Continuous circulating 
filtering automatic oil- 
ing system. 


The Miller Improved Gas Engine Co. 


DISTRIBUTORS 


Direct Gas Engine Driven Compressor, Two Cylinder, Single or Two Stage 


The Miller Improved Gas Engine Co. FRICK-REID SUPPLY CO. 
742 Kennedy Bldg. Casper, 
Tulsa, Okla. Wyoming. 


Service Department and Warehouse, 323 North Cheyenne St., Tulsa. 

















